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PREFACE. 

THERE is a pretty general agreement among those who have 

devoted any attention to Logic, that the Logical works of 

Aristotle would repay the labour of a perusal. In spite, how- 

ever, of this opinion, it does not appear that the pages of the 

Organon are often-turned over by very diligent hands. Nor is 

this very difficult to be accounted for, if we consider their 

obscurity—a quality, indeed, which they share with most of 

Aristotle’s productions. It was to facilitate the study of the 

original that this translation of a portion of it was undertaken: 

and the Posterior Analytics was the portion selected, both 

because it is intrinsically the most valuable, as affording the 

greatest insight into Aristotle’s views, and bringing him on to 

the same ground with modern writers on the Philosophy of 

Science ; and because the remaining parts are already tolerably 

well known through the works of the Scholastic logicians, 

while this, though far more interesting to a student of the 

Baconian Logic, has been comparatively neglected. In the 

Introduction a sketch has been given of the whole of the 

Organon. 
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INTRODUCTION. 

SKETCH OF THE ORGANON. 

§ 1. In every Science may be found some general problem, 

to the complete solution of which all its inquiries converge; some 

central idea that unites all its members in an organic whole, 

however great their variety. It is by the Idea alone that we 

can determine into how many branches an inquiry should be 

divided, and what is the relative importance of these branches; 

what investigation is essential to the science, and what is nuga- 

tory or extraneous. 

The development of a particular Idea, curiosity to solve a par- 

ticular problem, is not a matter of accident in the history of in- 

dividuals or of nations. At one period the possession of a 

science becomes a want, its problems force themselves on the 

mind, and are importunate in their demands for a solution. At 

other times and under other circumstances the interest may be 

unfelt, and it may be almost impossible even to conceive the 

problem. This may be seen in the history of Theology, Philo- 

sophy, Political Science, Political Economy. In times unpropi- 

tious to a given study, a great and perhaps insoluble difficulty 

will be to determine what end it proposes, and what is its proper 

province. In more propitious times its questions will present 

themselves unbidden, and its old doctrines, if forgotten, will be re- 

discovered. This has been exemplified in the history of Logic. 

Its problem, the Conditions of Science, can only be a matter of 

curiosity to a scientific age: that is, either an age that actually 
B 
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possesses many sciences; or an age that is strongly possessed by 
the Idea, and feels a restless aspiration to reduce it to a reality. 

The Logical problem at a certain period forced itself on the 

Greeks: it was attempted by Parmenides and others, and re- 

ceived a provisional solution at the hands of Plato and Aristotle. 

Some time had to elapse before the inadequacy of this solution 

could be felt: for a time the interest ceased; the idea was no 

longer a portion of the world’s thought: if the old treatises 

existed, the life that once animated them was extinct; and from 

various causes men did not begin to demand a revision of the old 

solution till about the time of Bacon. Educated Europe then 

felt the same want that had been felt by Aristotle and Parmeni- 

des; and the New Organon was produced by the same idea, by 

the same desire, that had before produced the Old. The men of 

one age, however, are not all moulded by the same influences, and 

there are numerous writers since this time whose treatises have 

not much beside their name in common with the works of Aristotle 

or Bacon. Not that there is any want of writers, who, with Bacon, 

felt the necessity of determining the Method of scientific inquiry; 

or who, living later, when so many sciences had been actually 

constructed, and thereby so many new and glorious pheno- 

mena introduced into the world, were desirous to study the laws 

of these phenomena, and to trace the processes by which they 
had arisen. 

_ That the reader may understand the nature of the following 
work, an account should be premised of the scope and drift of 
the general inquiry of which it forms a part. What this is has 

already been briefly intimated; but that the reader may become 
more familiarized with the conception, it may be expedient not 

to dismiss the question at once; and as Aristotle’s works are 

incomplete and contain no such plan or definition, we may take a 

rapid survey of some of the independent writers on the same 

‘subject in modern times, whose view of the problem is essentially 

‘the same, however they may differ in its treatment. Hereby we 

shall gain the authority of their names for the view we take, and, 
by noticing any questions which some of them may have handled 
and others neglected, may have an opportunity of bringing out 

into relief the main branches into which the inquiry is subdivided. 
§ 2. In the Introduction to his System of Logic, Mr. Mill 



MILL. 3 

announces that he is going to expound the Science of Evidence; 

and points out the limits that divide it from Metaphysics. Logic, 

according to his view, is not the science of Belief, but of Belief so 

far as it professes to be founded upon Proof. To determine what 

facts are ultimate, and what are resolvable into others, what are | 

the propositions for the establishment of which Evidence is not re- | 

quired, is the office not of Logic, but of the sister science of Me- 

taphysics. His definition is unobjectionable; but his limitation, 

which is adopted to avoid certain matters of controversy, appears 

to be erroneous. Relatives and Opposites, if we may be allowed 

to assume an Aristotelian maxim, fall under the same science: 

the scientific explanation of one Relative or Opposite is at the 

same time an explanation of its correlative. Now derivative 

truths and underived truths, concluded and unconcluded, pri- 

mary and secondary, are both Opposites and Correlatives, the 

one being the evidence and ultimate ground of the other. Logic 

then, if we admit the soundness of this principle, as it treats oft 

the former, must also treat of the latter; as it treats of the nature 

of conclusions, must also treat of the nature of original premisses. 

Again, it is a reasonable maxim ‘that the same theory should: 

treat of the whole of a class. If then Logic examines Science, 

it must not separate it into two parts, examine the one and ne- 

glect the other, examine the superstructure, and neglect the basis 

or foundation. In other words, the same science which treats 

of one Criterion or truth-organ, must treat of all the Criteria or 

truth-organs: that which investigates the faculty of Inferences , 

must also investigate the faculty of Intuitions: that which 

examines the instrument of Mediate must examine the instrument 

of Immediate truth-apprehension. Or, to use Mr. Mill’s own; 

term, the science of Evidence must not content itself with exa-! 
mining the nature of derivative or borrowed evidence, but must 

also ascertain the conditions of underived or unborrowed 

evidence. 
Mr. Mill allows that Logic and Metaphysics, according to his 

conception of them, will form the two halves of one whole body 

of truth; but his practice shows a closer connexion between them { 

than he allows in theory. His own treatise is an instance of the 

1 Post, Anal. I. 28. 
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impossibility of going far into the conditions of Inference with- 

lout entering into the question of truths unsusceptible of inference: 

for though he seems to have intended to avoid the topic, and in- 
deed announces that his theory. will be such as the disciples of 

Hartley and Reid, of Locke and Kant, can equally accept; yet 
the topic is broached, and he himself clearly appears as an ad- 

herent of what is called the Sensational school, 

In Mr. Whewell’s Philosophy of the Inductive Sciences the 

nature of Logic is described with great precision. It is a com- 

plete insight into the essence and conditions of all real know- 

ledge, and an exposition of the best methods for the discovery 

of new truths. Its province is to determine the difference be- 

tween true knowledge and its precarious or illusory semblances, 

and the conditions under which it is obtained. Still shorter, it 

is the theory which explains the nature of knowledge, and the 

process of discovery. These definitions are not so general as 

that given by Mr. Mill, which proposes for discussion all evidence 

whether scientific or unscientific; nor do they profess to apply 

to more than one branch of Logic. Another branch investigates 

the conditions of legitimate and illegitimate Opinion. 1 Yet, as 

the highest element of an object chiefly constitutes its essence, 

and should be given in its definition, and the investigation of 

Science is of higher rank and value than the investigation of 

Opinion, the above formule would not be inadmissible as 
definitions of the whole genus, Logic. 

The discrimination between Scientific and Unscientific method 

has ever been the leading aim and inspiration of the genuine ; 

logician. We have traces of this antithesis in the fragments of 

Parmenides where he compares Reason and Opinion; in the Pla- 

tonic contrast of Dialectical and Rhetorical reasoning; and Ari- 

stotle’s distinctions between Science and Dialectics. The writers 

hardly deserve the name of logicians who confine themselves to 

examining the conditions of all reasoning, that is, the laws which 

' are common both to Scientific and Unscientific or Dialectical me- 

' thod, without going on to the inquiry to which this is merely 

\'Exaorou yap To BéAricroy ty ry —Topics vi. 12. 
ovcia paduora,.... ore Touro Kai ‘Pyrioy ody 4 rd Bédriorov } rd 

roy dptopoy eee wadrov onpaivey. ~rxarov.—Topics vi. 8. 
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preparatory, what are the peculiarities which constitute the 

superiority of the former. 

This inquiry is the end proposed by the author of the Novum 

Organum. We have here indeed but the undeveloped germ, the 

rudimentary idea of the new method: but it is the idea, the germ, 

in its full vigour and power, safe to strike deep root in all minds 

fitted to receive it, and realize its mighty destiny. It may be 

doubted whether the spirit of the method may not even now be 

better caught from the original work of Bacon, rough and inarti- 

culate as it is, than from the more finished treatises that have ap- 

peared after the instrument had been perfected and polished by 

practice. This work is an instance how much less a degree of 

precision is required for practical purposes than is demanded in 

speculation. It cannot be disputed, that, by acting on men like 

Newton, Bacon was to a certain degree the creator of the modern: 

sciences. Yet how little is there in his works but the reiterated 

doctrine, a thousand ways illustrated and enforced, that if any 
thing like science was to be obtained, the preliminary observa- 

tions must be more exact, and more numerous! That which 

chiefly displays the greatness of Bacon’s mind, and most im- !)':' 
presses the reader with admiration, is the strong faith he places | 
in the powers of the new method, and the almost prophetic insight titi 

with which he hails the regeneration of the sciences that would 

ensue. And yet there were plausible objections to be urged 

against its success. There is printed among his works an in- 

structive letter from a certain Thomas Bodley; which might afford 

consolation to any one who finds scepticism where he looks for 

encouragement. Bodley, though in a friendly manner, attempts, 

and that with great plausibility, to throw cold water on Bacon’s 

hopes ; giving him credit for ingenuity, &c., but quoting old pro- 

verbs to the effect that there is nothing new under the sun, and 

insinuating that there was nothing new in his method; that, if 

different, at most it was but different in degree: that philosophic 

creeds were destined to revolve, and that he was now merely re- 

viving what had long ago been exploded: that before Bacon 

many ardent enthusiasts had arisen, who had hoped by more per- 

fect methods to increase the store of human knowledge, whose 

attempts had proved abortive, &c. &c. This was from a person 

whose judgment he respected. But he felt that the difference of 
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degree was a difference of kind, and continued to urge the world 

to adopt the new plan, and time has verified his anticipations. 

; The Critic of Pure Reason, or Transcendental Logic, of Kant 

» \ interests us so far as itis engaged with the same problem of ex- 
" hibiting the structure of science: so far as it calls in question our 

knowledge of a spiritual world, it is beside our purpose. He 

divides the truths that compose the body of science into two 

classes: material truths that are derived from experience; and 

those of a formative and organizing character, that are furnished 

a priort by the mind. The object of the Critic is to specify the 

latter, and the progress of the discussion discloses his views of 

- the constitution of philosophy. He divides formal principles 

into four classes, as contributed by Sense, Understanding, Judg- 

‘ment, and Reason. The pure or @ priori Sense supplies the per- 

: ception of Space and Time, creating the mathematical sciences, 

whose laws penetrate the future structure of truth in all directions. 

The Understanding furnishes certain generic conceptions and 

‘axioms, under which experiences must fall, and by which they 

must be governed. 

The Judgment, in what he calls its Reflective office, gives the 

precept of Generalization, or the command to look for Unity in 

Plurality, with the expectation of ultimately completing the pro- 

cess. In its Determining faculty it issues the precept of Specifi- 

cation, or the command to look for Plurality in Unity, whether 

in dividing and particularizing the above-named axioms and 

conceptions of the Understanding, or in subdividing the orders 
and laws discovered by Induction. 

The Speculative Reason furnishes certain supreme Ideas, ne- 

cessary to complete the systematizing process, and to cement the 
whole of thought together in absolute unity. 

. Practical Reason, besides supplying to Speculation its supreme 
Idea, creates itself the whole science of Morality. 

Thus we have the outline and framework of the whole of 

philosophy, and of one portion of it something more. The re- 

mainder, the materials to fill up this outline, to fit into this frame- 

work, must be supplied by Sense and Induction. We see, then, 

that the purpose of Kant, as well as of the above-mentioned 

writers, was to exhibit the outlines and lineaments of Philosophy. 
We might quote others who have been engaged on the same 

v 
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subject, but that we have already quoted enough. As these! 
writers have been adduced to throw light on the views of Ari-; 

stotle, we may further compare them on certain points suggested 
by his writings. ; 
We shall find that one problem of his Logic is the determina. 

tion of the formative truths or Axioms; or principles indepen- 
dent of Experience, and common to all the sciences. (A.) 

Another problem is the nature of the Theses, or principles . 

characteristic of their appropriate science; their relation to the 

conclusions; and the shape and constitution of the whole body 

of truth in which they are incorporated. (B.) 

A third problem is the method of Induction, or the process by ~ 
which principles are discovered. (C.) 

Kant’s Critic of Pure Reason discusses A, which is indeed its 

great object; throws light incidentally on B; and omits C, which 
is foreign to his plan. 

It did not belong to Bacon to recognize A; he will not antici- 

pate a very definite solution of B ; and is chiefly employed on C. 

Mr. Whewell treats of B and C, and apparently of A; but it 

is not clear where he draws the line between @ priori and a pos- 

tertort conceptions: his Axioms are not similar to those of Ari- 

stotle, and contain what is characteristic of particular sciences. 

Mr. Mill investigates B and C, but does not recognize A; al- 

though he seems unsuccessful in explaining the principle of Uni- 

formity by Experience, and his account of the Canons of Induc- 

tion assumes the principle of Causation. 

By this time it may be hoped that we have a tolerably clear 

conception of a certain subject matter which many writers have 

considered worthy of scientific investigation. To give however 

such a definition of Logic as shall clearly show the limits that 

part it from Metaphysics, is by no means easy. If, for instance, 

Logie is the science of Knowledge, there are some questions 

about Knowledge which Logic does not consider. The relation 

of Subject and Object, of the Mind and the World, of our con- 

ceptions of the world, and that which the world is in itself inde- 

pendently of our conceptions, are questions which must be as- 

signed to Metaphysics. These may be excluded, by ascribing to 
Logie the theory of the internal, not the external relations of 

Knowledge. What is the final shape and organization of human 

oe 
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Belief, what the relation of affiliation or interdependency between 

two portions of thought, whatever may be their relation to out- 
‘ward existences, will then constitute the problems of Logic. 

§ 3. We may next give a rapid sketch of the contents of the 

Organon, in order to render more intelligible that portion of it 
which is here translated. If we assume that Logic has to deter- 

| mine what is the perfection of the intellectual faculties, and what 

_are the measures to be taken for this end, it will inquire what is 
‘the nature of Science, and how it is to be pursued; and what is 

Opinion, for this is often the utmost we can obtain, and how se- 

‘ curable, as far as may be, from error. The formation of Science 

and of Opinion, by which we mean any unscientific belief, is 

partly similar, partly dissimilar. Logic, then, will naturally fall 
‘into three divisions :— 

i| (A.) The generic branch, which treats of reasoning in general, 

‘| whether the result is Opinion or Science. 
(B.) The specific branch, which treats of reasoning the result 

of which is Science, Inductive or Deductive. 

(C.) The specific branch, which treats of Dialectical reasoning, 
the result of which is Opinion. 

(A.) This branch is contained in the Prior Analytics, to which 

we may append the Hermenia and Categories. The first of these 
treats of Syllogism, the second of Propositions, the third of 

Terms. Their contents are well known, having been transfused 

into the works of the scholastic logicians, whose only fault was 

that they did not sufficiently perceive that these were merely 

preliminary inquiries. The principle involved in all Syllogism 

is the dictum de omni et nullo,) which it will appear is identical 

with the Axiom, or the principle of Contradiction. When 
Dugald Stewart observes that the whole of the science of Syllo- 

gism is comprised or implied in the terms of one single Axiom, 

his assertion is quite correct; the doctrine of Syllogism merely 

determining, on the authority of the Axiom itself, under what 
conditions the Axiom is applicable. 

His assertion, however, (Philosophy of the Human Mind, 

part 2, chapter 3,) that the object of Aristotle is to demonstrate 

by abstract reasoning the conclusiveness of demonstration, to 

' See Appendix, (A.) 
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demonstrate by the syllogistic theory the validity of the syllo- 

gistic theory, is totally unfounded. No doctrine is enforced 

with more emphasis by Aristotle than this, that some truths are 

indemonstrable: and the very proposition he instances as being 

plainly indemonstrable, both as possessing already the highest 

possible evidence, and as required for the demonstration of other 
truths, is the Axiom or principle of Syllogism.1_ To show the 

limits of its application, he employs the principle itself, because 

it is supreme, and there was no higher authority to which he 

could appeal. 

The laws of Modality are investigated in an inquiry that 
is preliminary to the theory of Science, as a certain modality 

of premisses and conclusions is an essential characteristic of 

science. Modality is sometimes called Matter, and it is a com- | 
mon doctrine that matter is extralogical, and this would seem | 

to exclude modality from the consideration of Logic. Now the 

expression, that matter is extralogical, may mean, that, though 

Logic examines Science, Astronomy for instance, yet it teaches 

nothing about the stars, the subject-matter of Astronomy. 

For every science has its own subject-matter or province with 

which no other science interferes. But though Logic teaches 

nothing about the matter of Astronomy, yet, as ascience, Logic 

has its own subject-matter, to which Astronomy is equally a 

stranger. So the matter of Chemistry is extralogical, and the 

matter of Logic is extrachemical. However, it is too evident a | 

fallacy to infer, that because the matter (of other sciences) is 

extralogical, therefore Modality, sometimes called Matter, is 

extralogical. But it may perhaps be urged, that none but the 

professor of a particular science can know the modality of a par- 

ticular proposition; and therefore it cannot be treated of by 

Logic. But Logic is equally ignorant of the quantity and quality 

of the proposition arising from the connection of two terms, and 

yet it investigates the laws of quantity and quality: it will 

therefore investigate Modality as it does quantity and quality, | 

that is, hypothetically. 

If the words Matter and Form are used in the Kantian sense, 

then it must be remembered that the notions of necessity and 

Eee as 

1 See Appendix, (A.) 

c 
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contingency compose, according to Kant, part of the formal 

furniture of the mind, and in this view Modality would fall 

under the province of Logic. 
Another subject discussed in the Prior Analytics is the fact, 

that false premisses may give a true conclusion, i.e. that an 

hypothesis is not sufficiently established by showing that its con- 

sequences agree with phenomena: and the mode in which pre- 

misses and conclusions may reciprocate: inquiries which seem 

to be a preparation for explaining the nature of Analytical and 

Synthetical reasoning,1 and the method of testing Hypotheses. 

Also a slight and inadequate account of Induction is given. In 

general it must be confessed of these treatises, that the investi- 

gations are carried out with a minuteness that may be curious, 

but is not otherwise either interesting or valuable. 
§ 4. Having concluded the generic theory of Syllogism, we 

proceed to its specific peculiarities. 

B. We treat at first of Deductive Science: and this division 

leads us naturally to inquire, to which class does Logic itself 

belong, Deductive or Inductive? Aristotle treats it deductively, 

,for he begins * by defining Science to be the reference of the 

laws of phenomena to their causes. We must not suppose 

‘however that he was entitled to assume a definition, as in the 

~ |eimaplest mathematical sciences, without any justificatory i inquiry. 

Logic, like Politics, is a practical science; its reasoning is Ana- 
lytical, and the basis of its reasoning the conception of an end 

to be attained. As the end of Politics is happiness, or some- 

thing similar, and its problem the measures and machinery by 

which it may be promoted; so the end of Logic is science, and 

,its problem the process of discovery: and the justification of the 

| principle it assumes, that is, of the end it proposes, would ap- 

‘pear to consist in the proof of two propositions: these proposi- 
‘tions are: that no higher end is practicable, and that there is no 
finsurmonntable obstacle to the attainment of the end proposed. 
“When these are proved, we may assume that the end is rightly 
selected, and that the theory rests on its appropriate basis. 

' For an explanation of these pro- sophy of the Human Mind, part ii. 
cesses see Dugald Stewart’s Philo- chap. 4. ? Post. Anal. i. 2. 
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Now with regard to the former point, there are none who 
maintain that the aim selected is not sufficiently high: for the 

dissentient school contends that it is only too ambitious, insist- 

ing that science must renounce the hope of discovering Causes, 
and content itself with a humbler aim, the knowledge of Laws. 
The legitimacy of the hypothesis then depends on the other | 

point, the truth of the suppositions analytically involved, or the 

feasibility of the steps demanded: what these are we shall pre- 
sently examine. 

Meantime it must be observed, that the main characteristic of 

Aristotle’s Logic, which is both the foundation of the rest of his 

own theory, and brings him into contrast with a modern school, | 

is his attributing to science the investigation of Causes. Many 

writers—for instance, Hobbes, Berkeley, Hume, Brown, Dugald | 

Stewart, Comte—deny the existence of any thing like causation, ; 

maintaining that what is so called is merely the invariable, but, : 

for all we know, arbitrary, conjunction of antecedent and conse-— 

quent. The maintainers of this theory confess that the belief in 

natural causation is an universal instinct, which has been the 

great impulse to scientific research, They seem to have for- “ 

gotten the mathematical sciences; for no one could maintain 

that the attributes of figure and number—for instance, that the 

interior angles of a triangle are equal to two right angles, or 

that three is the cube root of twenty-seven—are merely arbitrary 

and fatal; and it has not been shown why physical cause and 

effect are not as naturally connected as mathematical subjects 

and attributes.! 

To abandon the notion of Causation is to abandon the notion 

of Necessity as a characteristic of knowledge: for however con- 

stant and fatal the conjunction of two terms may be, yet if we only , 

perceive them in juxtaposition, unless we perceive the manner 

in which they are locked and linked together by their essences, . 

we cannot recognize the necessity of their connection. 

If however we introduce the notion of Causation and intelli- 

gible Necessity,? we are inevitably led to rest science on defini- 
tions: for in order to perceive the essential interpenetration of 

te. 

Po 

* See Whewell, Philosophy of the book xi. 16. 

Inductive Sciences, book iii., also 2 Post. Anal. book i. 4, 6. 
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any two terms, we must have a distinct conception of their 

essence, and the expression of such a conception is Definition. 

From this consideration some characteristics of scientific pro- 

positions might be deduced, which will be found to distinguish 

them from dialectical propositions. The terms of a scientific 

proposition, being essentially connected, will be coextensive or 

commensurate.' Again, if the diversity of sciences depends on 
the diversity of the genus investigated, and Nature is heteroge- 

neous, there will be a multiplicity of sciences ;2 and as the same 

predicate cannot be homogeneous to two heterogeneous subjects, 

the same predicate will not enter two different sciences, but 

every scientific proposition will be confined to its one appropriate 

science. Whilst these are necessary, essential, coextensive, 

appropriate ; dialectical predicates and propositions are contin- 

gent, accidental, incommensurate, and promiscuous or indeter- 

minate. 

If the conclusions of science must satisfy these conditions, it 

is not difficult to see what must be the nature of its foundations. 

(1.) Definitions will be required, both of subject and of attri- 
bute, both of the compound and of the elementary. 2The defi- 

nition of the elementary will not be further analyzable; the 

definition of the compound and dependent must contain its 

elements and antecedents: and thus its parts will correspond to 
the premisses and conclusions of a syllogism. 

(2.) But we need more than Definitions: if we have merely 

these, our conclusion will be merely hypothetical. To give it a 

categorical character, we must be able to assert the real existence 

of the subject in which the attribute inheres, or of the primary 

power or elementary substance which generates the remote con- 

sequence. The proposition containing this assertion is called 
the Hypothesis. 

(3.) If we are not sensible of wanting more than these, still 
there is another principle which we always tacitly assume. In 

_ passing from any premisses to a conclusion, we rest upon the 
Axiom, or the principle of syllogism. The intuition of this 
principle constitutes the reasoning faculty. It is not always 

’ Post. Anal, book i. 4, 5. * Post. Anal. book i. 7, 9, 27, 32. 
3 Post. Anal. ii. 8. 
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used in its widest extent, in which it is a predication of identity: 
in mathematics it is merely regarded as a predication of equality. 

The Topics of Dialectics and Rhetoric are mostly particular cases 
of the Axiom. 

These elements of knowledge, which form the basis of Deduc- 
tive science, will form the conclusions of Inductive inquiry: 1for 

in general the problems of all sciences may be divided into 
four classes :— 

(1.) Is it a fact, that a given subject possesses a given attri- 
bute? 

(2.) What is the reason of the fact, that a given subject pos- 
sesses a given attribute ? 

(8.) Is a given conception of an elementary substance or 
power imaginary, or real? 

(4.) What is the character of a certain primary substance or 
power? 

Of these the third and fourth are Hypothesis and Definition, 

the result of Inductive inquiry, and the basis of Deduction. 

The second problem should be answered by Demonstration, and 

its answer will contain the solution of the first. 

We may now consider the question suggested above, what 

suppositions are involved analytically in the hypothesis, in the 

possibility of science such as we defined. They are two: the 

one may be called an ontological, the other a psychological pos- 

tulate. As science? professes to explain causes and answer 

every Why ?, the series of genera and differentize that enter into 

the composition of an object must be finite, for the cause of a 

generic property is to be found in the definition of the genus; 

and there would be no exhausting the series of possible ques- 

tions, why a subject possesses a given generic property, unless 

the number of genera and differenti contained in the subject is 

finite. And as the series composing the formal cause of a sub- 

ject must come to an end, in order that we may reach the formal 

element that is immediately connected with the predicate; so 

must the series of material, efficient, and final causation come 

to an end, in order that we may exhaust the questions Why?, 

when the immediate antecedent happens to be a term in the 

1 Post. Anal, ii. 1. ‘Post. Anal. i. 19, 20, 21, 22. 
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material, efficient, or final series, On these suppositions de- 

pends the possibility of realizing the scientific idea. Unless we 

have first Causes, and unless the series of Generalization is finite, 

we have no basis of Demonstration. Both of these suppositions 

—that the chain of antecedent causes to any consequent, and the 

number of specific elements in any essence, are finite—are ex- 

pressed by Aristotle in the assumption, that every object is 
definable, for the definition includes every kind of cause; and this 

may be called an Ontological hypothesis. 
This supposition however that there are indemonstrable truths 

is not alone sufficient to show the possibility of Demonstration: 

we must further assume that we have some faculty or faculties 

corresponding to these truths, and capable of apprehending 

them: Aristotle asserts! that Sense and Reason are such facul- 
ties: and this may be called a Psychological hypothesis. These 

two hypotheses, then, are indispensable to the theory of science. 

Let us first consider the Psychological hypothesis. 

Upon this subject bear the controversies about the Criterion or 

Organ of truth. Philosophers were divided into those who 

denied and those who maintained the existence of a Criterion: 

the former were the Sceptics. Those who maintained a Crite- 
rion either advocated a simple or a mixed Criterion: the ad- 

vocates of the former were divided into Sensationalists and 

Rationalists, as they advocated Sense or Reason; the advocates 

of the latter accepted both Sense and Reason. Democritus and 

Leucippus were Sensationalists: Parmenides and the Pytha- 

goreans were Rationalists: Plato and Aristotle belonged to the 

mixed school. Among those who advocated Reason as a Crite- 

rion there was an important difference: some advocating the 

common Reason, as Heraclitus and Anaxagoras: others the 

scientific Reason, or the Reason as cultivated and developed by 

education, as Parmenides, the Pythagoreans, Plato and Aristotle. 

In the Republic,* Plato prescribes a training calculated to prepare 

the Reason for the perception of higher truths. Aristotle re- 

quires education for the Moral Reason. The older Greeks used 

1 Post. Anal. i. 3, and ii. 15. Gaiperai re nai dvatwrupeirar.—De 
2 B’y robvrog roig paOjpaciy Republica, vii. § 9. 

ixaoroig dpyavéy Te Wuxiig éxka- 
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the word Measure instead of Criterion: and Protagoras had said 

that Man was the Measure of all truth. This Aristotle interprets 

to mean that Sense and Reason are the organs of truth;! and he 

accepts the doctrine, if limited to these faculties in a healthy and 

perfect condition. These names then cannot properly be ranked 

among the Common Sense philosophers, where they are placed 

by Sir William Hamilton. 

The manner in which the Will is the Criterion of moral truth 

may be left to the theory of Morality. It is where the faculty 

has to be trained before it is capable of perception, as in the 

fine arts and morals, that the theory of the Criterion is most 

difficult, and it is here that the Sceptics find it most advan- 

tageous to maintain the controversy. There is nothing on the 
subject in the Organon. 

When Reason is said to be an Organ of truth, we must include, 

besides the intuitive, the syllogistic faculty. This is the in- 

strument of the mediate or indirect apprehension of truth, as the 

other of immediate. The examination of these instruments, in 

order to discover their capabilities and right use, is Logic. 

This appears to be the reason why Aristotle gave the title of 

Organon to his Logic. So Epicurus called his the Canon or 

Criterion. The controversy on the Criterion is to be found at 

length in Sextus Empiricus De Criterio. 

What we have denominated the Ontological hypothesis of 

Deductive Logic, the finiteness of generalization, appears to be: 

the same as the hypothesis demanded by General Logic, the 

existence of universals, and the hypothesis of Inductive Logic, 

the uniformity of nature. General Logic demands the exist- 

ence of universals?: for though it would be possible to reason, 

as Aristotle observes, without the Platonic Ideas, it would not 

without universals; for without these there could be no middle i 

term (which is always universal), and without a middle term no 

syllogism. Inductive Logic also makes a similar hypothesis, * 

under the name of the Inductive principle, the belief that Na- 

ture is a “tissue of laws,” or that she is ‘“‘ stable and uniform.” 

These hypotheses, which are necessary for Syllogism and In- 

duction, do not appear essentially distinct from the hypothesis 

1 Metaph. x. 2, and xi: 6. ? Post. Anal. i. 11. 
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which is necessary for Demonstration. For the same tendency 

that made us reduce the number of particulars by ranging them 

under universals would impel us to reduce those universals by 

ranging them under others still higher; and the simplifying 

process, which began by reducing the Infinite to the Many, 

would not desist till it had reduced the Many to the One. 

Besides the existence of universals, Deductive Logic makes 

the hypothesis that every event has a cause, and that the chain 

of causation is finite. As, however, the reduction of univer- 

sals to the one appeared the work of the same prineiple that 

reduced the infinite to universals, and was not the matter of a 

distinct postulate, so the principle of looking for an absolute 
primary may be considered the same as that of looking for an 

antecedent, and does not require a separate hypothesis. 

The principle of the finiteness of the chains of generalization 

and causation belongs to the science of Being. In the Orga- 

non the argument is led so far, and then dropped. The prin- 

ciple is asserted and briefly considered in the Metaphysics. 1 

These hypotheses of Deductive Logic—the necessity of 

assuming an absolute termination to the generalizing series, and 

an absolute beginning to the chain of antecedent and consequent, 

if science is to be possible—are recognized by Kant, and ascribed 

to the Reflective Judgment and Reason. The fact that laws 
can thus be given to Nature by the mind, he ealls its autonomy 

or legislative power. He connects the law of Generalization 

and Specification with the teleological principle, by which we 

introduce final causes into natural science. As the organization 

of objects is determined by their end or destiny, so, if the end of 

Nature is to be known, she will obey any laws which are the 
conditions of being known: and as the condition of her com- 

prehensibility is the finiteness of the above-mentioned processes, 

it follows that these processes are finite. 

§ 5. The Inductive method shall be considered after we have 

discussed the nature of Dialectics. 

(C.) Dialectics is defined® to be the method of arguing with 

1 Metaph. ii. 2. abroi \Syov bréxorec pnOiv tpod- 

? MéOodog ag’ He SuvnadpeOa ovh- ev irrevayriov.—Topics, i. 1. A 
AoyiZecOat wept wavrog Tov mpore- similar definition is given Soph. 

Oévrog mpoBAHparoe 8& évddEwy, kai Elench. $4, where it is called a 
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probability on any given problem, and of defending a tenet 
without inconsistency. 

We cannot always, for instance in the practical affairs of life, 

argue with scientific rigour, and even the scientific method by 

which we discover principles must differ from that by which we 

develope their consequences. Besides then the doctrine of De- 

monstration and of Scientific Induction, we require a theory to . 

“ unfold all the possible kinds of argumentation and less rigorous ( 

methods of fortifying an opinion. 

The Aristotelian Dialectics must be distinguished from the 

Dialectics of Plato, who included under this name his Metaphy- 

sics or Philosophy, as well as the Aristotelian Dialectics. Now 
his Philosophy was a determinate science with a determinate 

province, whereas the latter is unscientific reasoning in any pro- 
vince whatsoever. It was very natural, however, to call them by 

the same name. Dialectics, as we shall see, or something like ; 

it, must always be employed by sciences that have to establish 

their first principles; for its great function is to examine hypo- 

theses, and test their legitimacy by deduction of their conse- 

quences. In this respect it presents an antithesis to the Mathe- 

matical sciences, which rest on given principles, and have only to 

unfold them: and this is the function that, in speaking of Dia- 

lectics, Plato generally has in his eye. Philosophy presents the 

same contrast to the Deductive sciences; for at its outset it has 

no definite principles, and to fix them must employ a Dialectical 

method. There isa greater air of liberty and independence about 

both Dialectics and Philosophy: the sciences have their task im- 

posed them: certain principles are rigorously prescribed from 

which they must not depart: whereas the office of Dialectics and 

Philosophy is the determination of principles; and every thing 

is subject to their criticism. Both too have an air of univer- 

sality: for Philosophy, considering the supreme sources of the 

systematic unity of nature, contemplates to a certain degree the 

provinces of all the sciences : and Dialectics is not, like science, 

divided into branches, but is opinionative argumentation in all 

Faculty; in another place: it is «7 meipacrucdg Stadexrixdg.—Soph. 

ealled an Art, 6 réxvy ovANoyort- Elench. 11. 

D 
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provinces indiscriminately; a fact, Aristotle observes,’ that ac-, 

counts for their confusion. Besides using Dialectics as a name 
for Philosophy, Plato as well as Aristotle applied it to any rea- 

soning not founded on scientific principles. 
As the ancients confounded it with Metaphysics, so in modern 

times it has been confounded with Logic. The popular notion 

of the latter, prevalent among the lay public, though not per- 
haps among professed logicians, exactly corresponds to the na- 

ture of Dialectics. It therefore may be worth while to point out 

their relation. Dialectics, like Science, is not Logic, but the sub- 

ject-matter of Logic. Logic considers Astronomy, but is not As- 

tronomy, and similarly she contemplates Dialectics, but is not 

Dialectics. The stars are the subject-matter of Astronomy, and 

the animal kingdom of Zoology: but the stars are not Astronomy, 

nor are animals Zoology. So Dialectics is a subject-matter of 

Logic; is handled, anatomized, and its conditions determined by 

‘Logic; but for all that it is not Logic, any more than the animal 

[kingdom is Zoology, or the vegetable kingdom is Botany. If 

\Dialectics is Logic, then Ethics is Logic, and Chemistry is Logie; 

‘for there is the same relation between Logic and Dialectics that 
there is between Logic and Science. 

It must be observed, however, that as Science is chiefly cha- 

racterized, by its peculiar propositions or Theses, while the com- 

mon principles are unimportant; so Dialectics is characterized 

by its common or topical propositions, all of which may apply to 

any one subject, and any one of which may apply to all subjects; 

(for which reason there is but one Dialectics, while there are many 

sciences :) from which it follows, that the Logic of Dialectics, which 
enumerates these topics, will go further to constitute the dialec- 
tician, than the Logic of Science, which cannot enumerate the 

Theses, to confer the possession of a particular science. 2 In this 

17d abrd vrodvovTa oxTpa TY 
grrocdpw’ mepi piv yap 76 abro yé- 
vog orpégerar 4 SvadeKTiKn TY ptro- 
copig® gore O& 1 Otadecrucr) metpa- 
oTiKy TEpl OY % dirocodia yywpio- 
Ti.xh}.—Metaph. iv. 2. 

? This may explain the passage in 

the Rhetoric, wepi ovddoyropod opoi- 

we &mavrog rife Sadextinije goriv 

Weiv, } adbritc dhne 7H péoove rivdc. 

—Rhet.i.1. Here Dialectics itself 

is said to theorize (defy), and General 

Logic seems to be called a part of 

Dialectics. This latter statement 

must be inaccurate: for General 

Logic is a preliminary to the theory 
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light the theory of Dialectics may be considered to be an inte- 

gral part of Dialectics: and thus it happens that, though Dia- 

lectics and Logic are related as Logic and Science, yet there is 

a closer connection between the former than between the latter. 

At the risk of creating confusion, we must notice that the word 

Logic, as applied to the Science of Evidence, and as we have 

hitherto used it, is modern. Aristotle’s term for this theory is 

Analytical Science.1 When he uses the word Logical, he uses it 

as equivalent to Dialectical; and he generally uses it when he 

wishes to oppose the Dialectical to the Scientific. It, or some 

cognate, will occur in several of the passages we shall proceed to 

quote, but to avoid confusion we shall always translate it by the 

word Dialectical. 

(1.) An argument is Dialectical that rests on Inappropriate 

principles, that pursues an Inappropriate method. 

As in Physical science the Appropriate method is Inductive, 
Dialectical is often opposed to Inductive. 

Democritus reasoned inductively, and is instanced as using a 

Physical and Appropriate, not a Dialectical, method. Others 

were great dialecticians but no observers, and therefore unsuc- 

cessful in their physical theories. Great familiarity with phe- 

nomena is necessary for the Physical philosopher.? 

The forced and strained theories of philosophers are due to 

their perverse method. They make every thing bend to certain 

assumed dogmas, instead of being guided by observation.® 

The more abstract a Dialectical proof is, the wider it departs 

from the Appropriate principles.* 

of Science, just as much as to the 
theory of Dialectics: but it is possi- 

¥rovrou © airy rd ph Kadec 

AaBeivy rac mpwrac dpyac, adda 

ble that Dialectics is here not used 

in its proper sense, but as a synonym 

for Analytics or Logic. 

'Rhet. i. 4; Anal. Post. i. 22. 
2 tor 8 dy tic Kai ix robTwy Boor 

Stagépovory ot puorxdic Kai oyu 
OKOTOUVTEC ...-- Anpoxpiroc & av 

gavein oixsiorg kai pvouoicg Aéoyorc 
mereioOa. Neglect of Observation 
is called dsreipia. — De Gen. et 

Corr. i. 2. 

mavra BotrAEc0at wpdc rivac dééac 

Opiopivac dvayer det yap iowe 
Trav piv aicOnréy aisOnrac, Trav 

68 didiwy aidiovce, rv dé ¢Oapréy 
P0aprac elvar rag apxdc, bug oO 

époyeveig roig vmroKeypévorg. — De 
Ceelo, iii. 7. 

VAnddakic oye... dow Kade- 
Rov paddXov roppwrépw rév oixsiwy 
apxev.—De Gen. Anim. ii. 8. 
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The theory of the Platonists arose from their Dialectical method, 

for they were the first great dialecticians.1 
Dialectical method is, however, not always opposed to Induc- 

tion: itis applied to unscientific argument when the appropriate 

principles are Deductive. There are two 2 examples of this in the 

following treatise. 

So far as a Dialectician or Rhetorician employs the appropriate 
principles or appropriate method, he ceases to be a Dialectician, 

and his argument becomes scientific.3 

(2.) Another mode of expressing the peculiarity of Dialectics 

as opposed to Science we have in the Rhetoric; that it has no 

peculiar or appropriate subject genus.4 Its arguments will apply 

to heterogeneous subjects: 5 whereas no scientific proof can 

migrate from its original science :6 for every science has a deter- 

minate province, and, while there is but one Dialectics, there are 

as many sciences as there are provinces. This property of 

Dialectics is equivalent to the former, that it disregards the 
Appropriate method. 

(8.) Or we may characterize Dialectics by saying that its 

treatment of any particular matter will be accidental,” whereas 

scientific propositions are all essential to their subject-matter.8 

This follows from the preceding: for any argument or medium 

14 ray eidéy sicaywyy did THY 
éy rotc Aoyoue éyévero oxi" ob yap 
mporepor Atadexrixijg ob peretxov.— 
Metaph. i. 6. 

* Anal. Post. i. 22, and 32. 

3 av yap évrixy apyaic ovbKére 
Acadexrixy obdé ‘Pyropicy ad’ dxei- 

vn tora Ho exer Tag apxac.—Rhet. 
i. 2. 

Anoera THY gbow abiray apari- 
oac TP peraBaivey tmoxevdtwy cig 
imorhpac brroKepévey Tdy mpa- 
yparwy adda py povoy A6ywy.— 
Rhet. i. 4. 

kat maddov amrouevor Kara Tpdmoy 
(kara TH oixsiay pé0odov (2) ) wera- 

Baivovow t& abréyv.—Rhet. i. 2. 

4 ove dori évéc Tivog yévous apu- 

propévov.—Rhet. i. 1. 

ob wept Ti yévoc tdtoy adwpiope- 
vov.—Rhet. i. 2. 

mepi rod do0évroc.—Ibid. 
ob mounoe. epi oddéy yévog tu- 

gpova.—Rhet. i. 4, 

wept mavrwy.—Soph. El. 11. zepi 
may yévoc.—Ibid. 

5 dtd kai ix’ dAdAwy egappdrrovow 
ot A6yot od ovyyevioy.—Post. An. 
i. 9. 

mpoc¢ moddove tore pereveynety.— 
Soph. El. 11. 

6 obx tore gE dddov yévoug pera- 
Bayra dei%ar.—Post. An. i. 7. 

ob« Eore pereveynety Oud 76 be rey 
idtwy slvar dexov.—Soph. El. 11. 

7 card cupBEeBnnde. 

Seal abrd. car’ obciay Kai Kard 
ro eldoc.—Post. An, i. 23. 
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of proof essential to a subject would be commensurate with the 
limits of the subject, and peculiar and appropriate to that deter- 
minate genus. An accidental proof may be good Dialectically, 
but if it claims to be Scientific, is Sophistical.1 

These three propositions then express the nature of Dialec- 

tics, and they may all be considered as identical :— 

(1.) That it employs an inappropriate or unscientific method. 

(2.) That it has no determinate matter, but employs considera- 

tions equally applicable to heterogeneous subjects. 

(3.) That its statements are not essential to the subject of 
discussion, but accidental. 

The uses of a method thus characterized are said? to be 
three :— 

(1.) As an intellectual exercise. 

(2.) In the common intercourse of life: for if we would per- 

suade men we must appeal to their own opinions and convictions. 

(8.) As an organ of the inductive sciences, for the discovery 

of Principles. To this last use we shall recur hereafter. 

Its features are most distinct in the form Pirastike, to which 

its terminology originally belongs; and which we will therefore 

consider. 

Pirastike is the examination of the pretender to a science, 

with a view to ascertaining his real knowledge, by one who 

makes no similar pretensions. We have celebrated examples 

of this in the encounters of Socrates with the Sophists. Some 

of these professed universal knowledge, and gave oracular 

answers on any subject to all inquirers. Socrates would 

extract a dogma from them, and after eliciting further explana- 

tory or justificatory statements, would put all their assertions 

together, and show that they were self-contradictory, or led to 

some acknowledged error. It is said that he was as dangerous 

to the incompetent statesmen of his age, as to its false teachers. 

léimioracOa roy copioridy Tpd- 
xov Tov Kara oupPeBnxdg.— Post. 
An. i, 2. otmw oldey ei prj Tov coge- 
orikoy Tpd7ov.— Post. An. i. 5. 

2 Topics, i. 2. 
% AraXEKTIKN TIC. es 

roy sidéra adda Tov dyvootyTa Kai 

4 Oewpet ob 

mpooro.obpevoy.—Soph. El. 11. 
i ay Exor wai pH eidwe Tie.— 

Ibid. 

616 wayrec Kai ot idtirae Tpdmov 
riva xpGvra Ty Tepacrucy: mavrec 
yap péxpe tivdg éyxetpovow advaxpi- 
vey Tovs émayyeANopévovc.—Ibid. 
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If the examiner is himself ignorant of a science, by what 

premisses can he expose the false pretensions of another who 

professes to know the science?! The propositions he employs 
must be conclusions or dependent truths, which would be 

known to one who was master of the science,? but which also 

may be known to one who cannot deduce them from their ap- 

propriate principles,3 without which knowledge is unscientific. 

The process was finally subjected to strict rules, chiefly 

calculated to secure the division of labour, by confining one 

party to the defensive, the other to the offensive, to avoid 

confusion, and prevent the dispute from becoming interminable. 

The Answerer, the person who maintained the defensive, 

began by enouncing some dogma or Thesis* which he was 

willing to defend. This Thesis must not be confounded with 

the scientific principle ; though, as the first truths of a science 

were submitted to a Dialectical examination before they were 

recognized, the two meanings would often coincide. 

It was the office of the Questioner to show that this Thesis 

led to obviously false consequences, or could not be defended 

without an inconsistency. For this purpose he had not the 

licence of the Orator, who may argue triumphantly from as- 

sumptions his adversary would never concede, and obtain invin- 

cible data from unscrupulous witnesses, but was confined to 

propositions allowed by his opponent, and extracted by ques- 

tioning, which made the process a series of Questions and An- 

swers. And the Question was to be such as could be answered 

by a simple affirmative or negative.> If obvious, the proposition 

ought to be conceded; if otherwise, the Questioner‘had to adduce 

examples and claim it inductively. 6 The Answerer was not 

' Sévarar ovdroyiZecBar Pevdog Ov 
dyvouay tov diddvroc roy NOyov... 
dore mot doy et adyvoei.—Soph. 

EI. 8. 

2i« Tey SoKovvTwY TH aroKpt~ 
vonévp Kai dvayxaiwy eidivar rp 
mpooroovpévyy Exe Thy émiorh- 
pnyv.—Soph. El. 2. 

I Sidwow otk ix tiv Wiwy adr’ 
ik tov Eromévwy, boa Tora io- 
rw @ eiddra piv oddiy nwhte pH 

sidévar thy réxvnv, ph eiddra dé 
avaykn dyvosiv.—Soph, El. 11. 

4 Topics, i. 9. 

5 apog tv iorw droxpivecOa, 
vat, ) ob.—Topics, viii. 2. 
moc hy % amdxpiote 2 Karagh- 

carte h dropnoayrt.—Ibid. 
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cay, pn torw évoracic.—Ibid. 
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justified in denying it unless he adduced an Enstasis, or at least 

an Antisyllogism. When the Questioner considered he had 

sufficient premisses, he arranged them so as to show that they 

contained an Elenchus,! or refutation of his adversary’s position. 

An Elenchus was considered meritorious if all its premisses 

were highly probable, and also the thesis it destroyed:? or if its 

premisses and the thesis were all equally probable, for then there 

would be no clue to discovering the seat of the falsehood. A 

Sophistical Elenchus was skilful when it was difficult to see 

whether the flaw was in the sequence or in the premisses: or 

when there was no doubt as to this, but it was hard to say what 

was the flaw in the sequence, or where the falsehood in the pre- 

misses. When the Questioner had pointed his Elenchus, the 

Answerer had to repel it ifhe could. His part shall be discussed 

presently. 

A Dialectical proposition is defined 3 to be a probable opinion, 

prevalent among the many or among the philosophers, and 

either universally held by the many or by the majority, or either 

universally held by philosophers or by the most illustrious. 

‘When the propositions that enter into Dialectical reasoning 

are analyzed, they are found susceptible of the same division as 

Scientific principles; some are limited,* others universal in 

their application.’ But while Science is chiefly characterized by 

the former, its Theses, the common principles or Axioms being 

scarcely perceptible, and only entering as canons of syllogism; 

Dialectics, on the contrary, is not so much constituted by its 

Organa,$ or specific principles, as by its common propositions or 

Topics. Again, the Organa differ from the Theses of Science in 

that they are not primary or original propositions, but merely 

premisses of a specific character: for if they were properly prin- 

ciples they would be undialectical.7 
The Topics correspond to the Scientific Axioms, and proba- 

bly many of them could be obtained from these by deduction. 

Aristotle does not give them in the form of propositions, but 

1 guddoytopic avriupdoewc.—Soph. Vidta. 5 kowd. 

Elench. 9. 6 Topics, i. 11. 

2 Soph. El. 33. Tay yap tvriyy ’Apxaic obxére 

3 Topics, i. 1, and 10. AtaXexrixn Eorat.—Rhet. i. 2. 
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only specifies the category or general conception that each in- 

volves. Many of them could scarcely be reduced to proposi- 

tions, but are merely hints or precepts to assist Us in conducting 
the argumentation. 

The Organa, or specific premisses, are of infinite variety, and 
cannot, like the topics, be enumerated by the theory. They 
should be arranged in the memory or common-place book in 
their logical order.1 They should be divided into genera, the 

chief of which will be, Ethical, Physical, and Metaphysical.? 
Definitions should occupy the first place, and then should come 

the attributes: and the names of the philosophers who origi- 
nated any paradoxes should be noted. 

To illustrate the division of Dialectical propositions, we may 
compare it with the analogous division that takes place in Rhe- 
toric. 

The Dialectical Theses correspond to the Rhetorical Issues. 3 

These latter are different in the three branches of Rhetoric, and 

in each branch are various, falling under the categories of Fact, 

Quality, and Quantity. 

The division of Rhetorical premisses is similar to that in 

Dialectics and Science. 

Corresponding to the Axioms of Science and the Topics of 
Dialectics are the Topics or Elements of Rhetoric. The name 

of Maxim, which the Schoolmen gave them, may be explained 

by Aristotle’s definition of Element :* “Any thing of great useful- 

ness and great simplicity.” 

The peculiar propositions of Rhetoric, that correspond to the 
Scientific Theses and the Dialectical Organa, are its Specific ® 

propositions, whether of wider§ or narrower? application, and its 

Singular ® circumstances. These last occur in Rhetoric, which 

treats of particular cases, but not in Dialectics, which, being of 

a quasi-philosophical nature, is confined to universals. 

1 Topics, i. 12. also used in the Rhetoric: rept txa- 
2 Plato, Sophistes, § 37. oroy yévoc Tay Néywr Eihnppévat Ob- 
+ dupoBnrobpeva.—Rhet. iii. Zar cai rpordoecgc.—Rhet. ii. 18. 
48 dy &y dy nai puxpdy él moddAd 6 kod. 

Q xpnotov.—Metaph. v. 3. 7 ida. 
5 edn. The word yévog is used of > ra bE brroyviov. 

the Organa, Topics, i. 12, but it is 
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As the Organa or Generic propositions of Dialectics were di- 

vided into three classes, Ethical, Physical, and Metaphysical; so 

the Specific propositions of Rhetoric are ranged under three 

chief heads, Honour, Justice, Expediency. 

It may be observed, that Aristotle always uses the same or 
similar terms to express the collection of Scientific, Dialectical, 

and Rhetorical propositions.! 

After the enumeration of the Topics, directions are given to 

the Questioner as to the order in which the questions should be 

arranged, and the manner in which they should be put.? As the 

Answerer will be disinclined to make any concessions, the bear- 

ing of which on the Thesis he perceives, it will be an object to 

conceal the drift of each particular proposition. This may be 

effected by mixing the essential propositions with others irrele- 

vant, and by deranging the order of the essential propositions, 

that is, proposing them unconnectedly and incoherently, not in 

the sequence in which they will finally enter the syllogism. The 

concealment is completely successful when the Answerer does 

not suspect that he has lost his cause after the fatal concessions 

have been made, till his opponent extricates and rearranges 

them, and shows that they involve the contradictory of the 

Thesis. The character of the opponent should be studied: some 

from confidence in themselves and contempt of their adversary 

will make any concessions at first, but afterwards grow more 

cautious: from such the necessary propusitions should be drawn 

before their fit of circumspection comes on. Others are excess- 

ively cautious at first, but afterwards grow ashamed of making 

so many difficulties, and become more liberal in their concessions. 

The jealousy of these persons, says Aristotle, should be exer- 

cised on indifferent matters, and the important propositions kept 

back till they begin to suspect themselves of over-timidity. 

Similar artifices are suggested, and some represented as fair, 

others as Sophistical.s One of these is, to rouse the anger of 

1 2udéyew, ixhapBavey. — Anal. mporacetc ixhexréov.—Topics,i.12, 

Post. ii. 13. Eyer eEecheypéva.—Rhet. ii. 22. 

mporadcec ékAapBdvey. — Anal. tpdmoc Tijc éxAoyic TomKdg (i. . 

Prior. i. 27. eidtxéc).—Ibid. 

mpordoec éxAéyerv.—Anal. Prior. 2 Topics, viii. 1. 

i. 30. 3 Soph. El, 12 and 15. 
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your adversary by barefaced attempts at unfairness, as a dis- 

putant is not so formidable when he loses his temper! These 

nefarious practices are pointed out of course for our avoidance: 

besides, we have scarcely a right} to speak with reprobation of 
Sophistry, unless we understand its character. Some artifices, 

though unjustifiable against a fair adversary, are justifiable against 
one who is unscrupulous himself: 2 but however fair, as far as he 

is concerned, we must avoid them from respect for ourselves :8 

and, if we follow Aristotle’s advice, instead of meeting Sophistry 

with Sophistry, we shall exercise a discrimination in choosing 

our adversary, and avoid engaging with those who cannot ob- 

serve the laws of honourable warfare.* 

We now proceed to the duty of the Answerer: for though 

the original province of Dialectics was merely the offensive pro- 

cess, that of assailing a given Thesis,5 it soon proceeded to in- 

vestigate the art of defence, and this province accordingly is 

included in its definition. The theory of Solution is contained 

in the short treatise on the Sophistical Elenchus, which ought 

to be regarded as the last book of the Topics. 
We may first, however, determine what propositions the An- 

swerer may be expected to concede, and what he may claim to 
withhold :® and the determination depends on the nature of the 

Thesis he advocates; which must be either probable, improbable, 

or indifferent, neither highly probable nor highly improbable. 

If the Thesis is improbable, its contradictory, the conclusion of 

the Elenchus, will be of itself probable; and as the premisses of 

a syllogism ought always to be more probable than the conclu- 

sion, the Answerer is not bound to grant propositions, however 

probable, unless their probability is greater than that originally 

possessed by the conclusion they have to establish. If the 
Thesis is probable, the conclusion of the Elenchus will be the 

reverse; and then the Answerer ought to allow premisses which, 

1 Soph. El. 16. ‘dorep yap 4 tv dydu ddicta 

2 Soph. El. 17. alddg re exe, Kai Lor dducopayta 
3 Sixaoy piv od« evoxnpoy d&.— TiC’ ovTwo 4 by dyrioyig adducopa- 

Topics, viii. 12. xia éoriy éptorich.—Soph. El. 11, 

ob dei ovvectrdvar ebyepac mpdc 5 Soph. El. 34. 
Tove TuxévTag: dvayKn yap Tovnpo- § Topics, viii. 4. 

Aoylav cupBaivev.—Ibid. 
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though not highly probable, still possess a higher degree of pro- 

bability than the conclusion. If the Thesis is neither probable 

nor improbable, its contradictory is of the same character, and 

propositions of but slight positive probability may be fairly 

claimed. The same rule will hold, whether the probability or 

improbability is absolute or relative to the creed of the particular 

Answerer: and if the Thesis is not a tenet of his own, but of 

some celebrated school or philosopher, reference must be had to 
what was probable or improbable in that school, or in the views 

of that philosopher: and if a third person succeeds to the cause 

of one of the original disputants, he should govern himself by 

the opinions of the person whom he superseded. 

Before we proceed to Solution we will explain certain terms: 

and we may observe, that there is great precision in the Dialec- 

tical nomenclature. 
Eristic and Sophistical reasoning are the same, but differ in 

the motives from which they are employed. A fallacy is Eristic, 

if prompted by the heat of dispute and the desire of victory: 

Sophistical,1 when employed from mercantile motives by a 

pseudo-philosopher, who makes a trade of imaginary wisdom. 

A Sophistry must be distinguished from a Pseudographema: 
both are fallacies, 2 but the first is Dialectical, the second Scien- 

tific. As a sound Dialectical argument differs from a sound 

Scientific proof, because the latter is confined to a particular 

subject-matter, while the former is indiscriminately applicable 

to several; so a Pseudographema is only practicable in a parti- 

cular department, while a Sophistry is of a Protean character. 

A Pseudographema’ then, is defined to be a fallacy constructed 

of the false principles peculiar to a particular science, and is 

consequently intransferable.4 

1 gopiorixoi ot OdEnc yap Titc eic 

xpneariopov" 4 yap cogioTiKh éore 
Xenpartoriuch Tic amd dogiac gatvo- 
pévyce.—Soph. El. 11. 

kal ydp 1 cogtoriKh zore pavope- 
wn sogia Tig adN’ ob« ovca.—Ibid. 
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copia ovoa dt py Kai 6 cogioric 
XPnearioric awd pavouivne sodiac, 

GX’ ob« otonc.—Soph. El. 1. 

2 rapadoytopoi. 
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It does not appear that the name was 

ever applied to any but geometrical 

fallacies. 
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A Sophistry or Dialectical fallacy is of three kinds:1 it is 

either 
(1.) An argument whose premisses are false: 

(2.) Whose premisses are inconclusive: 
(8.) Or an argument which, though sound Dialéctically, is 

deceptive and Sophistical, because it professes to be Scientific, 

j.e. to conform to the Appropriate method: or which professes 
to be Pirastic, i. e. to show a deficiency of the Answerer in his 

particular science. 

As in Scientific proof it is not enough to show the fact, but 

we must also show the reason of an attribute, so in Solution it 

is not enough to prove that an argument is fallacious, but we 

must also point out why it is a fallacy.2 Such a Solution is by 

Enstasis, which is either Rejection? or Distinction:* if a premiss 

Tov idiwy svar doxov.—lbid. The 
following appears to be a case of 

pseudographema. ‘‘ Hobbes erro- 

neously held that he had discovered 

a means of geometrically doubling 

the cube, a problem which cannot 

be solved by plane geometry. He 

proposed a construction for the pur- 

pose: and when his critics had 

proved that one of the lines in his 

diagram would not meet the other 

in the point which his reasoning 

supposed, but in another point near 

to it, he maintained in reply that 

one of these points was large enough 

to include the other, so that they 

might be considered as the same 

point.”—Philosophy of the Induc- 

tive Sciences, book i. 4,§6. Com- 
pare Aristotle’s example: 7@ ydp 

Td typuxdudua meprypagey py we 

Sei, ) yoappde Tivac dye pr) we dv 

axOeinoay, roy mapadoyiopoy morEet~ 
rat.—Topics, i.1. 

1 Wevdije Adyoc Kadeirar. 

(1) day did WevdGy ovprepaivynrar 
(?) bray gairnrar cuprepaiverBar 

pa) cvprepatydpevoc’ 

(*?) 6rav cuprepaivnrar pev, py 
pévroe mpdc TO mpokeipevor" 

(4) ray mpde 7d mpoxeipevoy pey 
oupmepaiynrar, wh} pévToe Kard TH 
oixsiay pi0000v.—Topics, viii. 10. 

As the third is a case of Ignoratio 

Elenchi, in the book on Fallacies 
(chap. 11), it is included among the 

second. The fallacy of non causa 

pro causa would also fall under the 

third of these heads.—Soph. El. 5. 

? As the preposition xard desig- 

nates the cause of an attribute, so 

the preposition zapd designates the 

cause of a fallacy. 

tory  Adowc tupdriore Pevdode 
ouddoytonov map’ droiav towrnow 
oupBaiver rd PevOoc’ Kat 4 Tod dat- 

vouévov avdrdoytopot mapa Ti paive- 
Ta Tov towrnuarwy.—Soph. El. 18. 

hy yap 4 Adborg tupdriore pevdodc 
ovddoytopot wap’ 5 Wevdice.—Soph. 
El, 24. 3 dvaipecic. 

+ dtaipeorc. That these were the 
only legitimate kinds of solution 

appears from several passages, e. g. 

morepoy rapa dvaipeow 7) Svaipeow 
toriy » Adowc.—Soph. El. 33. 
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is false, it must be pointed out and Rejected: if the premisses are 
inconclusive, and there is only a semblance of syllogism, we must 

point out the Distinction that separates it from a real syllogism, 

and specify the flaw it contains. 

If the Answerer could not solve the Elenchus by Enstasis, 

his last resort was to antisyllogize, that is, produce an indepen- 

dent argument against the conclusion of the Elenchus. 

This was however considered insufficient; because, though it 

might show the falsity of the Elenchus, it did not show how or 

where it was false: and besides, it broke through the division of 

labour, by which the offensive was assigned to the Questioner, 

and the defensive to the Answerer. 

An inconclusive Elenchus must bear some resemblance ! to a 

genuine Elenchus, or else there could be no deception : its Solu- 

tion therefore consisted in Distinction,? or pointing out where 

this resemblance failed. There were thirteen different heads of 

these delusive resemblances, well known under the name of 

Logical Fallacies, and to be found in the common books of 

Logic, which we therefore need not explain. 

The other kind of Enstasis is Denial, or Rejection. If the 

reasoning is conclusive and the Answerer refuses to abandon his 

Thesis, his only alternative is, to show reason why one of the 

premisses should be Rejected: of course it would have been better 

never to have made the concession, but if made, nothing is now 

left but to retract it. His bare negation was insufficient: he had 

to adduce an Homogeneous, Analogous, or Opposite case, or 

might appeal to Authority.* Enstasis seems to have been re- 

strained to these four topics, because it was desired, as far as 

possible, to confine the reasoning to the Questioner, and to place 

oupBaiver tay Aéywy Todo piv 
audredoytopévoug dveddvra rot¢ dé 
gatvopivoug dudévra Abev.—Soph. 

EI. 18. 

Srrwe 7 dvaipotyrec 7 Suapotyrec 

Adwpev.—lIbid. 
H yap dvapei 7h duupet 6 énora- 

pevoc.—Topics, viii. 12. éprorixdic 
svddoyiZovrat, kai yap pebdn Aap- 
Bévover kai dovdddyoroi siot.— 

Phys. Ause. i. 3. See also the defi- 

nition of Adore. 

' yiverar did Tivog bpordryTog.— 

Soph. El. 1. 
2 Staipectc. 

3 Anal. Prior. ii. 28. Rhet. ii. 25. 
The same laxity was allowed to the 

Questioner in making a direct pro- 

position.—Topics, i. 8, and 12. 
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the Answerer in a purely defensive attitude. Why a preference 

should be given to these particular four is not inconceivable, 

Authority was a topic peculiarly Dialectical, as appears from the 
definition of a Dialectical proposition: Propositions relating to 
Opposites are closely connected, and, mutatis mutandis, may be 

considered identical: and Analogy or Induction is one of the 
simplest modes of reasoning. An Homogeneous case is either 
generic, or specific to the subject of discussion. 

Yet there was no reason why the other topics should be abso- 

lutely excluded: they were admitted, then; but this mode of 

objecting to a premiss was not considered Enstasis, but Anti- 

syllogism.! This latter term then is not only applied to a syllo- 

gism framed by the Answerer against the conclusion of the 

Elenchus, but also to a syllogism directed against a premiss, 

when it falls under any topic other than the four that constitute 
the Enstasis. 

What is said of Enstasis in the Prior Analytics only applies 

to Enstasis by Rejection, and only to one of the four forms of 
this. 

In the Rhetoric we have a similar account of Solution,? which 

is divided into Enstasis and Antisyllogism:? and we have some 

further observations on the mode in which the Sign, Tekmerion, 

Induction, and Verisimilitude are enstatized. 

Sighs can be always enstatized by Distinction, as they are 

always inconclusive: the Tekmerion can only be enstatized by 

Rejection, as its sequence is unexceptionable. It is not a sufficient 

Rejection of Inductive propositions and Verisimilitudes, to ad- 

duce singular exceptions; this only shows they are not universal: 

but we must also show that they are not general; for generality 
is enough for the opponent. 

The account that has been given of Pirastike will apply with 

but slight modification to Dialectics in general: the former 
employs any premisses that the Answerer chooses to grant, be- 

1 This appears from the following ii. 25. 

passage: si ody pyre dvremyerpeiy 34 tvoracic 7d eimeiv Od~ay ra 
Exwy pyre tvioracOat ob rider, O- 8 Hg Eorar dHAov bret od ovdrAehoyi~ 

oy bre SuoKkodaiver.—Topics, viii. 7. orate 7 re Pevdéc re eihgge.—Ibid. 
2 gore O& AbELY 7 avTIVANOYLOd- ‘ot &e Tév Tov droKpivopévov So- 

pevoy }) évoraow éveyedvra.—Rhet. &v.—Soph. El. 2. 
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cause its object is to discover his views and to test their sound- 

ness: whereas Dialectics only employs propositions of an 

absolute probability, opinions that are current in the public at 

large. 
As the object of the Questioner is to obtain premisses or 

universals, which, when they are not obvious, must be claimed 

inductively; and as the object of the Answerer is to withhold 

them, which cannot be done, if they are at all probable, without 

specifying his objection, or showing cause why the Induction 

should not be admitted; Dialectical power, which embraces both 

of these functions, will consist of two elements;? talent of Pro- 

position, and talent of Enstasis; that is, the power of descrying 

Identity, or Unity in Plurality, and the power of descrying 

Diversity, or Plurality in Unity.3 These are the two original 
gifts of the scientific faculty,* called, in the language of Kant, the 

powers of Generalization and Specification ; and not only do they 

constitute the antagonistic powers in all controversy, the one 

attempting to construct what the other attempts to destroy, but 

their harmonious action is required in all positive philosophy, the 

one providing unity and system, the other multiplicity and arti- 

culation. 

§6.D. We may now proceed to Dialectics as an organ of 

the Inductive sciences. "We have already seen that this is one 

of the uses of which Aristotle considered it capable.5 In another 

place6 its power of examining hypotheses is pointed out as 

making it a useful organ for philosophy, and the habit of En- 

stasis is mentioned as a safeguard to the accuracy of the philoso- 

pher’s Induction: the Enstasis7 in this case being limited to 

1 ot ix rey évddEwy cudroyLoTiKol 

dvripdoewc.—Soph. El. 2. 
2 Stadexrixdc 6 mporarixds Kat éy- 

orarixéc.—Topics, viii. 12. 
3 ore dé 7b piv wporeivecBar ty 

routy Ta wreiw, Td b& évioracBat Td 
&y wo\dka.—Ibid. 

‘ rodrwy tywye éspactyc THY Sia- 
pécewy Kai cvvaywyGv" Kai rode du- 
vapévouc eic ty kat eri woAda wEpu- 
Koc épay kaw dvadextixobc.—Plato, 
Pheedrus, § exi. 

5 apdc Ta mpiira Tiy mWEpi Eka 
orny émiornuny apxav xXphoywoc 7 

Oiadexrinh .. . eractixy yap otca 
mpoc Tag amaciy rév peOddwy ap- 

xac ddby Exer.—Topics, i. 2. 

6 apic Tiy Kara pirocogiay gpd- 
wno rd Sévacbat ovvopay Kai ovy- 
swpaxtvat Ta ap’ éxarépac oupBai- 
vovTa Tijg Urobecewc ob pixpdy Sp- 
yavov' omby yap robrwy dp0ec 
édécOat Odrepov.—Topics, viii. 12. 

7 bei tvorarixoy etvar Oa Tey oi- 
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phenomena obtained by exact observation of the subject in- 

vestigated. 
The method of investigating first truths employed by Ari- 

stotle is to state the principal phenomena to be accounted for, 

and then examine the hypotheses that had been proposed for 
their explanation, and, if none appeared tenable, to advance a 

theory of his own. This examination would necessarily assume 
a Dialectical form; the method of criticising all hypotheses 

would find its highest employment in criticising those offered 

for our acceptance as supreme scientific laws. These, according 

to the Aristotelian analysis, would assume the form of defini- 

tions; and accordingly, in the following treatise, when we have 

arrived at the discussion of Definitions, we shall be referred to 

Dialectics as the final criterion of their correctness.? 

The point we now stand on is the weak point in the Aristote- 
lian Logic, the weakness that rendered the Baconian revolution 

necessary before the Physical sciences could be founded on a 

solid basis. It is true that the Inductive method cannot resem- 

ble the Deductive, but it does not therefore follow that it is 

identical with the method of Opinion. This is recognized by 

Aristotle himself in the passages quoted above, where the 

latter is contrasted with the Physical or Inductive procedure. 
If Opinionative Logic includes all modes of reasoning not purely 

Demoistrative, then Inductive Logic ought to consist of a 

selection from these, rigorously excluding all that admit a 

possibility of error. But no such separate theory or selection 
seems to have been made by Aristotle, and in his actual inves- 

tigation of scientific principles we find no rigid abstinence from 

the more precarious lines of argument. 

Besides the laxity of his Topics, he was infelicitous in the 

objects which he proposed to accomplish by these methods. 
His account of a commensurate proposition, where the presence 

or absence of the subject involves the presence or absence of the 

predicate, cannot but remind us of what Mr. Mill has called the 

ceiwy évordcswy ty r@ yéver rotro tion of Conceptions and Colligation 

& toriv ix rot macac reOewpneivac of Facts, book ii.; De Ccelo, i. 10; 

rac Stapopac.—De Ceelo, ii. 13. Met. i. 3; Met. iii. 1; De Anima, 

1 See the Philosophy of the In- i. 1 and 2. 

ductive Sciences: on the Explica- ? Post. Anal. ii. 12. 
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Methods of Agreement and Difference ; and if, instead of Topics 

to establish the various kinds of Predicable, Aristotle had set 

himself to ascertain rigorous methods for the determination of 

such propositions, he might have approximated much nearer 

to the perfection of the modern Logic. Although the ultimate 

laws may appear in the form of Definitions, it is a great mis- 

take, as Bacon often observes, to proceed too precipitately to the 

discovery of these, instead of gradually advancing to them 

through laws of increasing generality from the primary laws, 

the immediate generalizations of phenomena. Rules for the 

ascertainment of causal connections would have been more 

valuable than methods for the establishment of the Predicables: 
but though a scientific definition should express the cause of the 

object defined, no notice is taken of this in the Dialectical 

Topics for the establishment of Definition. A proposition 

expressing a Property is commensurate, but if we examine the 

Topics for Property, we shall find that they rather relate to the 

incidents of verbal controversy, than to the establishment of 

scientific laws. 

Plenty of writers have declaimed in vague terms against the 

old method of investigating principles, but none has indicated 

the exact points in which it differed from the new. And yet 
our knowledge of the latter would be more complete, if we knew 

its relation to the one it superseded; and now that the true 
method is so firmly established, there is no reason for exagger- 

ating the defects of the old, or danger in acknowledging the 

degree, whatever it was, in which it approximated to the truth. 

Besides the circumstance already mentioned, the laxity of the 

Topics, or methods of arguing from phenomena, and the infeli- 

citous choice of the ends proposed to these Topics, another vice 

in the old system was the paucity of these original phenomena, 

and the carelessness with which they were collected. 

‘We have a general recognition of the fact that the Physical 
sciences must rest on induction, both in the passages already 

cited, and in others that might be adduced;! for Aristotle 

1 siohcact piv, ob Kadig dé, AdN’ Tae TEpI Exacroy épretpiac Eore mra- 

ameportpws tiv oupBavoyTwy.— padotva....AngOévTwy yap ixa- 

De Respir. 1. 8d rag piv dpyde vig THY patvopérwy obrwe ebpiOn- 

F 
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stands in about the same relation to his predecessors in which 

Bacon stands to himself, and the expressions he uses in criti- 

cising their method often reminds us of the language of Bacon.! 
Indeed the apparent similarity of Bacon’s method to that 

which it proposed to supplant, was one of the greatest obstacles 

to its introduction. For it appeared to have already had its 

trial, and if theoretically it might corrtain some minute points of 
difference, it was expected that these would vanish in the un- 

avoidable shortcomings of practice. Still the prejudice against 
Sense created by the enthusiastic declamations of the ancient 

Rationalists was perhaps not completely eradicated, and the 

mathematical precision with which phenomena are now mea- 

sured, and the method with which they are registered, did not 

enter into the Aristotelian conception of Induction: and we 

have an example how near the mind may approach to the recog- 

nition of a principle, and yet remain in darkness; and how 

enormous a difference results from the complete possession of a 

great idea, and the half-true state of mind, that has partly given 

in its adherence to the truth, and partly remains in compromise 

with error. 

But astill greater defect than the faultiness of its Observation 

was the complete absence from the system of the idea of Ex- 

! periment. Observation takes cognizance of the phenomena 

which nature presents of her own accord; whereas Experiment 

creates others for itself, and has the advantage, where it is ap- 

plicable, of selecting the conditions under which it will view the 

subject-matter, under which perhaps it is never presented by 

nature; and of knowing precisely what these conditions are, as 
they proceed from our own arrangement: whereas in Observation 

we are often uncertain whether we have noticed all the antece- 

dents and concomitants of a given phenomenon. Hence it is 

that Aristotle’s success is very different in the sciences that rest 

on Observation and those that rest on Experiment. In the Poli- 

cay ai dorpodoytcal drodeifeic.... Adywv ADewpNToL Téiv brapydyTwY 

ei yap pndty kara ry toropiay wa- byrec mde drlya émPBEPavrec ar0- 

parepbein Tév adyObc brapxévTwy gaivovrar pdov, De Gen. et Cor. i. 

Toic mpdypact, &c.— Prior. Anal. 2, with Bacon’s : Istud respicere pau- 
i. 30. ca et pronunciare secundum pauca 

1 Compare: ot & éx rév mwoAdGy  perdidit omnia. 
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tical sciences which rest on Observation, or rather on Experience, 

that is, where under any tolerable state of society Nature herself 

is sure to supply the sensations requisite for eliciting the ulti- 

mate laws and dominant ideas, it would be. difficult to find any 

writer in later times by whom he has been surpassed or equalled: 

and his Zoological treatises, where Observation rather than Ex- 

periment was required, are spoken of with high praise by modern 

naturalists. In Chemistry, on the other hand, of which the 

beginning, middle, and end is Experiment, he was completely 

unsuccessful; and an error in so elementary a science could not 

fail to be widely felt in the other branches of his Philosophy. 

He complains of the difficulty of discovering primary laws, 
and seems to confess the unfinished state of Inductive Logic.! 

So much for his Inductive Method. 

The treatises contained in the Organon, though incomplete, 

perhaps take us over most of the ground that should be explored 

by Logic. One important deficiency is the method of the Meta- 

physical sciences: for the evolution of Metaphysical ideas cannot 

be inductive, as their objects do not belong to the sensible world. 

Aristotle may have acquiesced in the views of Plato, who seems 

to hold that the highest ideas of Reason are developed by lower 

but analogous perceptions. ? 
Some Logical doctrines might be gathered from the other 

works of Aristotle, such as that which Kant calls the Maxim 

of Parsimony. The Organon is by no means all that Aristotle 

wrote on the subject of Logic. In the list of his works given by 

Diogenes Laertius we find about twenty other Logical treatises: 

among them the Methodica, quoted in the Rhetoric, and consist- 

ing, according to Laertius, of eight books; which probably con- 

Béiv repi Exacroy ric 6 rod70c.—De 

Anima, i.1. 
1 gavrn bé xai wavTwe sori Téy 

xaderwrdruy AaBeiy td miorw 
mepi rig puxie Kal yap ray’ dv ry 
Sdkae pia ree slvar péOodog Kara 

mavruyv mepi wy BovdopeOa yviivar 
riy obciav, domep kat Tév cara 
oupPeBnndc Wiwy drddekev’ et St wy 
gore pia kai Kown Tig piOodog mepi 
re ri torw, tre xaderwrepoy yiverat 
rb mpayparevecdar Senos yap Aa- 

2traviéva worep sravaBa0poic 
xpépevov.—Plat. Symposium. 

3 davepdy Ste paxpp Bédrioy we 
ehaxiosracg oiy Tac apydc, wav- 

Twv ye Tév abrév peddévruy Sei- 
xvvobat, xabdrep dktovor Kai ot ty 
rotc panuacw.—De Coelo, iii. 4. 
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tained a more systematic view of the whole of Logic than any of 

those that survive. 
We now conclude our sketch of the Organon, which we have 

divided into four parts; General Logic, the Logic of Deduction, 

the Logie of Induction, and the Logic of Opinion: the third 

indeed not sufficiently articulated and disengaged from the 
fourth, and hence the necessity of a Novum Organum. 
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BOOK I. 

CHAPTER I. 

ON REASONING. 

§ 1. All teaching and learning by way of inference proceed 
from pre-existent knowledge. Of this we may be satisfied by 

examination of instances: it is thus that the Mathematical 

sciences and the Arts are acquired ; the Dialectician’s Induction 

and Syllogism both appeal to previous knowledge, the one of 

the phenomenon, the other of the law: and the Orator per- 

suades by Example and Enthymeme, the one a kind of Induc- 

tion, the other of Syllogism. 

§ 2. The previous knowledge is twofold: it is a Judgment, 

and affirms the existence of an object: or it is a Conception, and 

comprehends its nature: or itis a union of both. That one or 

the other of two contradictories is necessarily true, must be 

affirmed in a Judgment:' the nature of the triangle must be 

comprehended in a Conception: and we must both comprehend 

the nature of the Unit and affirm its existence: and these ele- 

ments of knowledge have not always the same evidence. 

§ 8. When, however, implicit knowledge is rendered ex- 

plicit, the universal premiss may be antecedent to the conclu- 

sion, while the singular is simultaneous.? If, for instance, the 

equality of the interior angles of every triangle to two right 

angles is antecedently known, 3as soon as the existence of a 

particular triangle in the semicircle is given by observation, (for 

1We have here the three kinds of plicit knowledge. See Prior. Anal. 

scientific principle, which we shall ii. 23. and Nic. Eth. vii. 3. 

presently find are Axioms, Defini- 3 The same example of immediate 

tions, and Hypotheses. perception is adduced, Nic. Ethic. 

+ yvwpiZey, actual knowledge, is vi. 8. 

opposed to Exe tiv yyioty, im- 
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singular premisses are objects not of inference, but of observa- 

tion,) our knowledge of the conclusion is simultaneous. 

§ 4. Before the minor is observed and the syllogism con- 

structed, the conclusion is in one point of view known, in 
another unknown. Before we know the existence of a subject, 
we cannot without qualification be said to know what attribute 

it possesses: we may be said to know it implicitly, or in the 
universal; but only with such a limitation. This is the way 

we must solve the dilemma in the Meno, by which it is argued 

that we can learn nothing, or else only what we already know.1 

The other solution (which denies that we know the universal 
when ignorant of the particular) is inadmissible. If you pro- 

fess to know a universal, for instance, that all Twos are even, 

they refute you by producing a Two whose existence was un- 

known to you, and whose evenness consequently, they argue, 

you cannot have known; maintaining, that you knew, not that 

all Twos were even, but that every Two, whose existence was 
known to you, waseven. This is inadmissible; for your know- 

ledge was derived from demonstration; and demonstration 
makes no reserve of the kind, but pronounces upon all triangles 
and numbers without exception. The true solution then is, 
that you knew in one sense what you were ignorant of in ano- 

ther. It is not inconceivable that we should learn what we 
j already know in a different point of view: but it would be, 

that we should know and not know one and the same thing in 
one and the same point of view. 

1 See Meno, $14. It was argued 

that inquiry is useless, and that 

nothing can be learnt: for what is 

known is not an object of inquiry ; 

and what is unknown it is useless to 

search for, as it could not be recog- 

nized even if found: and to say that 

the same thing might be both known 

and unknown, seemed to violate the 

Axiom which asserts that no sub- 

ject is capable of contradictory pre- 

dicates. 

In modern times, the fact that we 

have an implicit knowledge of the 
conclusion when we know the pre- 

misses, has brought on the syllogism 

the charge of petitio principii. 
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CHAPTER II. 

SCIENTIFIC PRINCIPLES. 

§ 1. Absolute science, as distinct from the Sophist’s! acci- 
dental science, is, according to the common conception, Know- 

ledge of the necessity and the reason of a law. Science must 

be this: for both the real and the fancied possessors of absolute 

science ascribe to it the investigation of necessary laws. We 
may afterwards see if there is any other kind. It is certain there 

is such a thing as demonstrative knowledge: demonstration 

means scientific proof: and the possession of scientific proof is 

science. 

Assume this definition, and the premisses of demonstrative 

science must be true, elementary, immediate, clearer than the 

conclusion, antecedent, and causal; and then the principles will 

be appropriate to the conclusion. Proof may exist without these 

conditions, but not science nor demonstration. 

§ 2. The premisses must be true. Science cannot be false: 
we cannot know that the diameter is commensurate. 

§ 8. They must be elementary, and indemonstrable; else 

they will need demonstration: for the demonstrable is only es- 
sentially known by demonstration. 

§ 4. They must be causal of the conclusion, elearer, and 

antecedent: causal, because to know the cause is the very es- 

sence of science: antecedent, both as causal and as foreknown: 

foreknown, not only as conceptions, but also as propositions.2 

Priority and pre-evidence are of two kinds. What is‘naturally 

prior and clearer is not prior and clearer to man: the objects 

which are farther from sense are absolutely prior and clearer: 

those which are nearer to sense are prior and clearer to man. 

! The predicate of a scientific pro- scientific, is Sophistical. 

position is Essential: the predicate 2 That is, the principles of Science 

of a dialectical proposition is Acci- must include Hypotheses, or Postu- 

dental: a proof founded on dialecti- lates, as well as Definitions. 
cal propositions and professing to be 

G 
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The latter are particulars, the former universals, so that they 
are opposites to one another. ; 

§ 5. They will be elementary because they are the appro- 

priate principles: for Element and Principle are synonymous. A 

demonstrative principle is an immediate or proximate proposi- 

tion. <A proposition is either of two enunciations, and has a 

single subject and predicate : if dialectical, it offers an alternative: 

if demonstrative, it determines which is true. Enunciation is 

either of two contradictories. Contradiction is opposition which 

excludes an intermediate: the side which conjoins subject and 

predicate is affirmative; that which disjoins them is negative. 

§ 6. Immediate syllogistic principles are either Theses;' that 

is, are indemonstrable, but not the necessary antecedents of all 

inference: or Axioms; that is, are indispensable for any progress 

in knowledge. Such principles as the latter there are, and this 

is the name we generally give to them. 

A Thesis may be one side of an enunciation, and assert the 

existence or non-existence of a subject; and is then called an 

Hypothesis: or it makes no assertion, and is called a Definition. 

The arithmetician, when he defines the Unit as an indivisible 

quantity, makes a Thesis, but not an Hypothesis: for to unfold 

the essence of a subject is not the same as to affirm its existence. 

§ 7. Belief and knowledge of the law being grounded on de- 

monstration, and this standing in the strength of elementary 
laws, some or all of the elementary laws must be not only fore- 

known, but with a higher knowledge than the conclusion: the 

cause which imparts a predicate to a subject always possessing 

that predicate in a more eminent degree: as the primary object 
of affection is dearer than another object which is loved for its 

sake. The primal laws, the origin of our knowledge and belief, 

must be the object of higher knowledge and belief than the deri- 

_ vative laws of which they are the vouchers. Now a truth cannot 

‘be believed more than other truths which are known, unless 

itself the object of knowledge: the grounds of demonstration are 

therefore the objects of knowledge, as some or all of them must 

' The Theses correspond to the or Topics of Rhetoric and Dialectics. 

specific principles of Rhetoric, and For an account of the Axioms and 

to the Organa of Dialectics: the Hypotheses, see Appendix A and B. 
Axioms correspond to the Maxims 
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be grasped with a firmer faith than the demonstrated law. And 

knowledge and faith in the primary truths must not only be 

greater than that in the conclusion, but also than that in any of 

the opposite principles, from whence the antagonistic errors might 

be educed. For perfect science must be impregnable. 

CHAPTER III. 

THE FIRST TRUTHS: ARE KNOWABLE, BUT NOT 

DEMONSTRABLE. 

§ 1. From the necessity of knowing the primary laws, some 

have maintained that science is impossible; others, that science 

is possible and all laws demonstrable : neither of which doctrines 

is necessary or true. 

The impossibility of science is maintained by a dilemma: 

Either there is no limit to the regression, no primary law; and 

then, as we cannot traverse an illimitable series of antecedent 

laws, there can be no science: or, if there is a limit to the re- 

gression, as demonstration is the only source of science, the 

primary indemonsitrable laws must be unknown, and the conclu- 

sion merely hypothetical, not categorical and scientific. 

The others, though they hold, with these, that demonstration 

is the only source of science, contend that all laws are demon- 
strable by a reciprocal and circulating evidence. 

We maintain that demonstration is not the sole source of 

science; that the science of immediate truths is not demonstra- 

tive. If we demonstrate by prior and more elementary laws, 

the immediate laws, where regression ceases, must be indemon- 

strable.1 Further, we assert that, besides science, man possesses 

a faculty that begins science, the faculty of Ideas. 

§ 2. Absolute demonstration cannot be circular, for these 

reasons. Firstly, the ground of demonstration is prior and 

more evident than the conclusion; and one and the same law 

cannot be both prior and more evident, and posterior and less 

evident. It may possess the one character absolutely, and the 

' This question is resumed chap. xix—xxii. 
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other relatively to man: and it is its relative character which 

determines its position in Induction, But our definition of 
absolute science need not be enlarged; for that which is 
merely prior to man cannot be the ground of absolute demon- 

stration.1 Secondly, circular demonstration only proves that a 
theorem is true, if itis true: in which manner any theorem may 

be established. Assume three terms (for it is immaterial 

how many or few terms compose the circle). In regular proof, 

when theorem A establishes theorem B, and this again theorem 

C, we have theorem A in warrant for theorem C. In circular 

proof, A recurs instead of C; so that theorem A is warrant for 

theorem A. Any theorem may be thus warranted. Thirdly, 

even this proof is impossible except for reciprocals, such as pro- 

perties. One term or premiss gives no conclusion: two pre- 

misses make an elementary syllogism. We showed, when 

speaking of syllogism, that if the terms A, B, C, reciprocate, all 

their possible conjunctions are capable of circular proof in the 
first figure: and we also showed that it could not be constructed 

in the other figures. Only propositions that are simply con- 

vertible are capable of circular proof; and as these are rare, it 

is an idle and untenable assertion that demonstration is circular, 

and all truths demonstrable.? 

CHAPTER IV. 

UNIVERSAL, ESSENTIAL, COMMENSURATE. 

§ 1. The conclusions of absolute science are necessary: the 

premisses of demonstration therefore are necessary. In order 

to examine their character, let us define Universal, Essential and 

Commensurate. 

§ 2. An attribute is universal that is possessed by a class, 

without exception of individuals or of times. Animal is a uni- 

versal predicate of Man: and wheresoever and whensoever we 

can predicate Man, we can also predicate Animal. Point is a 

1 Knowledge is not Science till it ? See, however, book ii. 11. 

has reached the deductive state. 
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universal attribute of Line. For we assail a universal proposition 

by adducing an individual of which, or a time when, the predi- 

cate is not true. 

§ 8. An attribute is essential that enters into the concep- 

tion ofthe subject :! as Line enters into the conception of Triangle, 

and Point into the conception of Line. It helps to compose the 
essence of the subject, and it is found in its definition. 

Or, it is an attribute in whose definition the subject is con- 

tained.? Straight and Curved are attributes of Line; and even 

and odd, prime and compound, square and scalene, of number: 

and we cannot define them without mentioning the subjects they 

attach to, line and number. Those predicates which satisfy 

neither of these conditions are accidental : as White and Musical 
with reference to Aninial. 

_In another sense, that is essential which is not ascribed 

to any subject as an attribute: as Substance, which requires 

nothing else as substratum of its existence. What is thus 

ascribed is accidental. White and Walking are ascribed to a 

subject that is white and walks. In another sense, a concomi- 

tant that is caused by an antecedent is essential. Death is an 

essential concomitant of Beheading. But it is accidental that 
it lightens while you walk. 

In the essential propositions of absolute science, the sub- 

ject is either contained in the definition of the predicate, or 

contains the predicate in its own definition; the essence of the 

terms is the cause of their conjunction: and their conjunction is 

necessary. The subject necessarily possesses a determinate pre- 

dicate, or at least the alternative of two contraries. Line must 

be either Straight or Curved; Number must be either Odd or 

Even. Contrariety is the privation or contradiction of a quality, 

in a subject of the same kind as another which possesses the 

quality. That which is not odd, and belongs to number, 

the class, to which oddness attaches, is even. Therefore, as 

1 From the force of the preposi- 

tion, xa6’ airé includes the notion 
of Causation. A predicate is essen- 

tial when the subject itself (adré), 
or its essence, is the cause of its con- 

nection with the predicate: bdp- 

xe car’ obciay cai Kard rd eidoc, 
ch. xxxili. @ yap cal’ abrd brdpye 
Tt ToUTO avrd adr@p airtoy, ch. xxiv. 

2? Met. vii. 5; Phys. Ause. i. 3; 
ov vrdpye iv TY A6yw TovTO @ 
ovpBEBnee. Also Post. Anal. i. 22. 
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one or the other of two contradictories must be true, one or the 

other of such essential predicates must be true. 

§ 4. A*commensurate attribute is universal and essential, and 

belongs to the subject as it is what it is, and is therefore neces- 

sary. The term, Essential, is equivalent to the term, As it is 

what it is. A line Essentially, and As it is what it is, contains 

a point, and is straight. A triangle Essentially, and As it is 
what it is, contains angles equal to two right angles. 

An attribute is commensurate to the primary or highest 

genus of which it is universally predicated. The attribute of 

containing angles equal in sum to two right angles is predicable 

of Figure, but not universally. It is predicable of Isosceles tri- 

angle, universally but not primarily. It is universally, and pri- 

marily predicated of Triangle. Where it is both universally and 

primarily predicable, it is commensurate. Of Triangle it is de- 

monstrated primarily, commensurately, and essentially. To 

Tsosceles triangle it is not commensurate nor essential. 

CHAPTER V. 

COMMENSURATE, 

§ 1. It often happens that a conclusion is not primary and 

commensurate, when it seems to be. When there is no genus 

of the individual or individuals ; or when there is a genus, but a 

nameless one, and the individuals differ in species; or when the 

predicate has been proved of a species; we are liable to this 

mistake. The conclusion, though not primary and commensu- 

rate, is universal. If not primary and commensurate, the de- 

monstration is not essential. Perpendiculars to the same line 

are parallel; but this is not an essential proposition; for not 

' This principle is the Axiom. 

2 «aOéXov is generally translated 

Universal, but it was necessary to 

use another word, in order to distin- 

guish it from card mavréc. In 
Aristotle’s other works they are 

used as synonyms: and even in the 

present his practice is not uniform, 

so that sometimes it is uncertain 

how «xa@éXov should be translated. 
In book ii. 14 the definition is ex- 

pressly abandoned. 
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only perpendiculars, but all lines that meet another at equal. 
angles, are parallel. Were the isosceles the only triangle, the 
property of containing angles equal to two right angles would 
seem essentially connected with isoscelism. The permutation 
of proportionals, numbers, lines, solids, times, is not essentially 

connected with number, time, dimension, but can be demon- 

strated at once of the commensurate genus. It was formerly 
proved in detail. They differ in species, and there was no 

name for their genus. When you prove in detail of each 

species of triangle, equilateral, scalene, isosceles, the equality of 
their interior angles to two right angles, you may exhaust the 

possible cases, but your predicate is not essential and com- 

mensurate, and you have only a sophistical science. Your Uni- 
versal, though numerical, is not Essential.’ 
§ 2. What is the criterion of a scientific and commensurate 

conclusion? If Triangle is essential to the predicate, and the 

essence of Isosceles is the same as the essence of Triangle, the 

conjunction of Isosceles and the predicate is Scientific. What 

subject is essential, primary, and commensurate ? The primary 

or lowest genus, that cannot be eliminated without the destruc- 

tion of the predicate.? The interior angles of a brazen isosceles 

triangle are equal to two right angles. Brazenness and Isoscel- 

ism may be eliminated, but not Figure. But lower genera than 

Figure are also ineliminable. If Triangle is the primary or lowest 

ineliminable genus, it is essential and commensurate. 

' Essential propositions are found- 

ed on definitions (see chap. iv), and 
the object of definition is the «dog. 
See also chap. xxxiii, iwoAmperat 
imdpyey cat’ oboiay nai card rd 
sldog. The knowledge, then, of the 
eldog is necessary for science, accord- 

ing to Aristotle as well as Plato ; 

their difference of view on this sub- 

ject affects their Metaphysics, not 

their Logic. 

2 Commensurate propositions 

should be the objects proposed for 

discovery by the methods of Induc- 

tion. See Mr. Mill’s System of 

Logic, book ii. 
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CHAPTER VI. 

SCIENTIFIC PRINCIPLES NECESSARY, THEREFORE 

ESSENTIAL. 

§ 1. Scientific conclusions are necessary, and are therefore 

educed from similar premisses. This condition is not satisfied 
by accidental attributes, but is by essential: for here the predi- 

cate enters into the definition of the subject; or the subject 

enters into the definition of the predicate, and must exhibit 

one of two contraries. The premisses of demonstration are 

therefore essential. 
§ 2. Or we might have proved the necessity of demonstrative 

premisses by assuming the necessity of the demonstrative con- 

clusion. And if the premisses are necessary, not merely true, 
the proof is demonstrative. We imply the necessity of demon- 

strative premisses, when we assail a supposed demonstration by 
urging that there is no necessity in the conclusion, or none 

evinced by the proof. It is therefore a great mistake to suppose 

that our principles are rightly selected, if only probable and 
true: as the Sophists assume, that to know is the possession 

of knowledge.1 A principle requires more than probability and 

truth; some truths are inappropriate. A principle is the ele- 

mentary law appropriate to a particular subject-matter. 

Another consideration will prove the necessity of the pre- 

misses. You have no science of the demonstrable till you can 
explain its reason. If the major term is a necessary predicate 

of the minor, and the middle term of your demonstration is not 

necessary, you cannot explain the reason. If your middle term 

is not necessary, it cannot explain the necessity of the conclusion. 

Again, if-at present you have no knowledge of a truth, 

which remains unaltered, while you remember your former rea- 

son; you had no knowledge before.? If your middle term is not 
necessary, it may cease to be predicable: then, remembering 

your former reason, you will not know the truth, which remains 

unaltered. Ifthe middle has not actually ceased, but may fe a 

' See Plato, Euthydemus, § 16. oe 

? This argument is taken from the Theeetetus, § 55, ° 
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sibly cease, such a situation is possible, and such possibility is 

inconsistent with science. 

A conclusion may be necessary, though the middle by which 

we prove it is contingent; just as it may be true, though the 

premisses by which we establish it are false. But if the middle 

is necessary, the conclusion must be necessary; as it must be 

true, if the premisses are true. A is a necessary predicate of 

C, if A is necessary to B, and B to C. If the conclusion is con- 

tingent, the middle cannot be necessary. Let A be a contingent 

predicate of C. If A were necessary to B, and B to C, A would 

be necessary to C: which is contrary to hypothesis.. In de- 

monstrative science the conclusion is a necessary law; and if 

your middle term is not necessary, you will not know the rea- 

son of the necessity, nor even the necessity, of the law. Should 

you indeed mistake contingent premisses for necessary, you will 

believe without knowledge the necessity of the conclusion : 

without this mistake, you cannot even believe in the necessity. 

of the law, neither knowing the fact from mediate, nor the rea- 

son from immediate premisses. 

§ 3. Unessential attributes are not objects of demonstrative 

science: they cannot be necessarily concluded. It may be 

asked of what use they are as premisses in Dialectics, if they do 

not necessitate the conclusion. Do we not first make some 

irrelevant remarks, and then assert the conclusion, when we 

argue from contingent premisses? To which we answer, that 

they are not propounded as grounds of a categorically necessary 

conclusion ; but because, if they are conceded, by a hypothetical 

necessity the conclusion is conceded ; and if they are true, by a 

hypothetical necessity the conclusion is true. 

§ 4. Essential attributes, then, are necessary to their peculiar 

subject-matter, and form the conclusion and premisses of scien- 

tific demonstration. Accidents, not being necessary, and even if 

universal, not essential, do not teach the reason of a law. This 

happens in proof by signs. The conjunction may be essential, 

but you do not know it as such, nor do you know its reason. 

You know the reason when you know the cause; and when the 

netion of the terms of your syllogism, major and middle, 

_ and minor, is caused by their own essence. 

° H 
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CHAPTER VII. 

SCIENTIFIC PRINCIPLES ARE APPROPRIATE AND 

INTRANSFERABLE. 

§ 1. One science cannot employ proofs borrowed from 

another.1 Geometrical truth cannot be proved by Arithmetic. 

For demonstration is analyzable into three elements ;? the 
demonstrated major, an attribute essential to a particular mat- 

ter ; the axioms, or syllogistic canons ; and the subject-genus, 

whose properties and essential attributes are proved. Of these 

the axioms, or syllogizing powers, are common to all sciences. 

But if the subject-genus of Geometry is different from the sub- 

ject genus of Arithmetic, Geometrical attributes cannot be 

proved by Arithmetical demonstration. 

1 But, in order that we may 
make any real advance in the 

discovery of truth, our ideas must 

not only be clear; they must also 

be appropriate. Each science has 

for its basis a different class of 

ideas; and the steps which consti« 

tute the progress of one science can 

never be made by employing the 

ideas of another kind of science. 

No genuine advance could ever be 

obtained in Mechanics by applying 

to the subject the ideas of space and 

time merely; no advance in Che- 

mistry by the use of mere Mechani- 

cal conceptions; no discovery in 

Physiology by referring facts to 
mere Chemical and Mechanical 

principles. Mechanics must involve 

the conception of Force; Chemistry 

the conception of Elementary Com- 

Such transference 

position ; Physiology the concep- 

tion of Vital Powers. Each science 

must advance by means of its appro- 

priate conceptions. Each has its own 

field, which extends as far as its 

principles can be applied.””—Philo- 

sophy of the Inductive Sciences, 

book ii. 2. 

2 ei O& admrodexrixh mepi abrav 
got, Oenoet Te yévoc elvar droxeiue- 
voy, kai Ta piv wan ra Ot déwpara 

abtoy avaykn yap tx rivwy elvar 
kai mepi Te Kai river THy aaddekw. 
Met. iii. 2. eiwep maca drodenriuny 
mepi re vroKeiuevoy Oewpei ra Kad’ 
abra oupBeBneéra kx THY KoLWwY 
Sofi" mepl ody 7d abrd yéivoc Ta 
oupBeBnkdra xaQ’ abra rij adbrijc 

fore Oewpijoat te rHv airéy dokdy . 

—Ibid. See Post. Anal. ii. 12. 
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would be possible, as will be shown, if Number were the genus 

of Magnitude; for Arithmetical and all scientific demonstration 

always expresses its peculiar subject ; and unless the subject is 

wholly or partly the same, the demonstration is intransferable 

and incommunicable to any other genus :! for if the middle and 

Major are not homogeneous to the minor, they are accidental 
attributes and unessential. 

§ 2. Geometry, therefore, will not demonstrate that Con- 

traries are simultaneously known; nor that the product of two 

cube numbers is a cube: nor will any- science establish a 

theorem for another, unless they stand in the relation of genus 

and species, as Geometry and Optics, Arithmetic and Harmonics. 

Geometry will not even investigate all attributes of Lines; not 

those which are unessential, and do not derive from her pecu- 

liar and appropriate principles. It will not discuss whether the 

straight line is the line of beauty, or whether it is contrary to 
the circular; these attributes not attaching to their particular 

genus, but to something it holds in common with other genera. 

CHAPTER VIII.2 

SCIENTIFIC PRINCIPLES ARE ETERNAL. 

§ 1. If the premisses of absolute demonstration and science 

are commensurate, the conclusion must be eternal. Transient 

1 A dialectical proposition or proof 

differs from a scientific in being ap- 
Eig wat ix’ GdXo yévoc.—Ibid. Erepar 

TP yéver ai apxai Kai obd épappér- 
plicable to several subject-matters. 
The terms used by Aristotle to ex- 

press this character are: peraPai- 

ve (obx Eorey 2 GdAov yévoug pe- 
raBavra dei€ar.—Chap. vii. et wéd- 
Aa 4 awrddakee peraBaivery.—Ibid.) 
peragipay (did rd peragepdpevor 
Exacroy pm dpoiwe etvat dijhov.— 
Soph. Elench. 32. mpg moddovc 
Zore pereveyxeiv.—libid. 11.) épap- 
porrey (én Gduwy ipappdrrovow ot 
Aéyot od ovyyevyv.—Post. Anal. i. 
9. ob yap ay épnpporrer 4 amddec- 

rovoat.—Chap. xxxii.) appdrrey.— 
(Soph. Elench. 11. Also ibid. 20, 
where it is applied to Solution. ray 

yap mapa ratrov Néywv 4 abry 

Adowe’ abrn O ody appdce ei wav- 
tac. OiaBaivey (od yao hy && Gov 

yévoug sic GAO yévoc StaBivar ra 

Sexvdpeva.—Post. Anal. i. 23.) 
? This chapter appears misplaced , 

as it interrupts the connexion be- 

tween chapters vii. and ix. It might 
come before chapter vii. 
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and perishable attributes, therefore, being temporary and in- 

commensurate, are objects of accidental, not absolute science 

and demonstration. If you prove theit actual existence, your 
minor premiss must be perishable and incommensurate, because 
the conclusion is perishable and incommensurate. The perish- 

able, if indemonstrable, is also indefinable ;’ definition being 

either the premiss of demonstration, or the conclusion, or the 

whole demonstration dislocated. In investigating temporary 

predicates, like the moon’s eclipse, your conclusion must be 

particular in order to be temporary: if it were universal, it 

would be eternal. 

CHAPTER IX. 

THERE IS NO UNIVERSAL SCIENCE. 

§ 1. If demonstrated predicates are essential, and the pre-. 

misses of demonstration peculiar to the subject, science is 

something more than proof by true and indemonstrable and 

immediate propositions. For such a proof, like Bryso’s 

squaring of the circle, may conclude by a cause that is not 

peculiar to the subject, but attributable to other genera, and be 
transferable to a heterogeneous matter. If the essence of the 
subject and not an accident is the cause of your knowledge, the 

demonstration is not transferable to another genus. Our know- 

ledge of a predicate is merely accidental, unless we attribute it 
to its essential subject, evolving it from the elements of its sub- 

ject’s essence ; as we know the attribute of containing angles 

equal to two right angles from the elements of the essence of 
that subject to which it is essential. That subject must again 

be the essential predicate of an antecedent subject, and the 

middle term and extremes are therefore always homogeneous. 
§ 2. We know indeed Harmonic laws by Arithmetical proof, 

and this knowledge is legitimate: for though the laws are 

stated by an inferior and separate science, the subject-matter 

being heterogeneous; the proof is given by the higher science, 
with whose subject the predicate is essentially connected. Even 

' See book ii, chap. 9. 
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in this case it appears that there is no absolute demonstration 

except from appropriate principles: the appropriate principles 

of Harmonic theorem being generic and Arithmetical. 

§ 8. The peculiar principles of each particular genus are in- 

demonstrable:! else the principles of such demonstration would 

be universal, and we should have one sole and universal science. 

For if science is more perfect the more primary the causes from 

which it deduces, a science deducing from uncaused and abso- 

lutely antecedent causes would alone be perfect and absolute. 

But demonstration is not transferable, except between genera 

related like those of Harmonics and Arithmetic, and those of 

Optics or Mechanics and Geometry. 

To discriminate absolute science from unscientific belief is not 

easy: for it is not easy to determine what knowledge is based 

on the principles appropriate to the subject-matter. Deduction 

from true and elementary propositions passes for science: but 

besides this, the principles and conclusions ought to be homoge- 

neous.2 

1 This, and in general the doctrine 
‘of Appropriate principles, seems di- 

rected against Plato, who apparently 

held that the principles of the par- 

ticular sciences might be obtained 

by deduction from the principles of 

the primary science. See ch. xxxii. 

2? We have here, apparently, the 

ground on which Aristotle differed 
from Plato as to the relation of 
Ethics (¢pdynowc) to Metaphysics or 

Natural Theology (copia). The Su- 
preme Good contemplated by the 

one is heterogeneous to the Supreme 

Good contemplated by the other. 

That contemplated by Metaphysics 

is a substance (éy rg Ti gore 'Ayaboy 

6 Oséc, Nic. Eth. i. 6.), and self- 
existent (ywotordy ibid.), eternal and 
unchangeable (dxivyroyv), and the 
absolute Best (rd “Apioroy tv ry 
gto macy, Met. i. 2.): whereas 
the subject of Ethics, Virtue or Hap- 

piness, is an attribute (dywpicrov) 
producible (apaxréy i. e. kevnrov), 
and merely the relative Best (ré 

rév mpaxtéy dpisroy). As they 
are thus heterogeneous, it is impos- 

sible to pass by scientific deduction 

from the nature of the one to the 

nature of the other. Ethics there- 
fore cannot be, as Plato considered 

(de Repub. 6.), a deduction from 

Theology. 
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CHAPTER X. 

HYPOTHESES. 

§ 1. First principles are indemonstrable propositions. They 

are either the definition of the elementary, its combinations 

and attributes, as Unity, Triangle, Curve; or the affirmation of 

the existence of the elementary, as unity and magnitude. The 

existence of the compound and of the predicates must be esta- 

blished in the conclusions. 

§ 2. Of demonstrative principles some are peculiar to each 

separate science ; as the definitions of Line and Curve to Geomg- 

try: others in an analogous, not an identical, form are common 

to all sciences: as the principle, that if equals be taken from 

equals, the remainders are equal. A particularized statement is 

as useful as the most universal formula to a particular science. 

We only want the specific form that refers to our own genus. 

The Geometrical form of the axiom will suffice the geometrician, 

the Arithmetical form the arithmetician. 

§ 3. Among the peculiar principles science assumes, are 

the existence and definition of the subject whose essential laws 

she has to trace. Arithmetic assumes the existence and defini- 
tion of Unity; Geometry of points and lines. They further 

assume the definition of the essential attributes—Arithmetic of 

odd and even, square and cube; Geometry of angular, inclined, 
incommensurate. The existence of the attributes is demon- 

strated by the axioms and former conclusions. 
§ 4. The same is true in Astronomy. For in all demonstrative 

science there are three elements: the Subject, whose existence is 

assumed, and whose essential laws are developed; the Axioms, 
which belong alike to every science; and the Attributes, of 

which we assume the definition, and demonstrate the existence. 

When any one of these is obvious, it will be neglected: if the 

existence of the subject is obvious, an Hypothesis is not needed. 

It is not equally necessary in Arithmetic and Chemistry. If the 

definition of a predicate is obvious, it may be omitted. The 

meaning in the axiom of subtracting equals from equals is too 
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plain for definition. But really there are always three elements; 
the subject, the attribute, and the proving canon. 

§ 5. The Axiom, being a necessary truth and necessarily be- 

lieved, is distinct from Hypothesis and from Petition or Postu- 

late. I say necessarily believed, though some have attacked 

the axiom; for demonstration and syllogism depend on the men- 

tal, not the spoken proposition. You may always assail the 

expression, but not the thought.? 
§ 6. What is capable of proof, but assumed without proof, if 

believed by the learner, is, relatively to the learner, though not 

absolutely, an Hypothesis; if the learner has no belief or a 

disbelief, it is a Petition: and this is the difference. Petition is 

an assumption opposed to the belief of the learner: or, still 

wider, a demonstrable proposition assumed without demon- 

stration. 

§ 7. Definition is distinct from Hypothesis, for it affirms no 

existence. 

1 (76 akiwpa) apy avurdberoc 
iy yap avayraioy Exe roy driv 
Evviévra ty 6yTwy TovTo obK UT6- 
Oeorc.—Met. iv. 3. From the in- 

ferior evidence of the existential pro- 

position some have said that all de- 

monstrative science is hypothetical ; 

this is not Aristotle’s view, as he in- 

eludes the hypothesis, or categorical 

element, among the first principles 

of Demonstration. 
2 ote gore yap dvaykaiov, dr 

éye ratra Kai brokapBavey.— 
Met. iv. 3. Edperidedy re oup- 
Binoerav 4 piv yap yAOrra dvi-~ 
Aeykroc Hiv Earat, 4 OF Ppry odK 
dvideyxroc.—Theatetus, § 29. It 

was an artifice of the Sceptics to 

profess not to see the evidence of 
the Axiom ; then, if a proof of any 

proposition was adduced, they said, 

Before we can accept this proof, we 

must have « criterion of its legiti- 

macy ; and before we accepta crite- 

Definition needs only be understood, and this is not 

rion, we must have a proof of its 

authority; and the legitimacy of 

this prior proof must be guaranteed 

by a prior criterion ; and so on ad 

infinitum, (Sextus Empiricus.) As, 
however, the perception of the Axiom 

constitutes the reasoning faculty, not 

to see its evidence would be not to 

have the faculty of reasoning. Ari- 

stotle calls the Sceptics stocks, (Suot- 

oc yap puT@ 6 ToLovToc.—Met. iv. 3.) 
the Stoics called them stones, (d7o- 

AMwore yap Ear TOU voNTiKod bray 
Tic wWapareraypévoc y pap emuvedey 
rotc évapyéot.—Arrian, i. 5.) if they 

could not see the force of the Axiom. 
It is a mistake to attempt to demon- 

strate the principle of demonstra- 

tion. d&tover 62 nai rovro arodekyd- 

var Tivig Ov admaWevoiay’ tort yap 
adralevoia TO py yivdonay, Tivwy 
Oct Lyreiy awddakiv, cai tivwy ob 

dei.— Met. iv. 4. 
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Hypothesis, unless sensation is Hypothesis; for Hypothesis is 
a premiss whose existence produces a conclusion. ‘The geo- 

meter is not guilty of a false Hypothesis, as some say, when he 

calls a line straight, or a foot in length, that is not straight nor 

a foot in length. Not the straightness nor length of this line, 
but that which it represents, is the ground of his conclusion. 

Petition and Hypothesis are either universal or particular; 
Definition is neither. 

CHAPTER XI. 

SYLLOGISM DEPENDS ON THE AXIOM OF CONTRADICTION, 

§ 1. The existence of Ideas, or unities separable from many, 

is not indispensable to demonstration ; which only requires the 

existence of classes, or unities predicable of many. Unless one 

and the same thing is predicable univocally of many, there 

could be no demonstration, for there could be no commensurate 

middle. 

§ 2. That of two contradictory predicates one must be false, 

is never expressed in demonstration, but implied in all direct 
proof.1 When we syllogize, we assume that the Major is truly 

affirmed of the Middle, and not truly denied, without caring 

whether the Middle can be truly denied of the Major. And so 

with respect to the Middle and Minor. For if we assume that 
all Man is Animal, and not not-animal; it will be true that 

Callias is Animal, and not not-animal; even though not-Callias 

be also Man, and not-man be also Animal. For the conclusion 

is not impaired though the Major be incommensurate to the 

Middle, and the Middle incommensurate to the Minor. 

§ 3. The principle that one or the other of two contradicto- 

ries must be true, is assumed in indirect proof; not in its com- 

1The principle of syllogism, the argument proposed. See Post. Anal. 

dictum de onni et nullo, isnot em- ii. 6. 088 év ovddoyropy AapBave- 
ployed as a premiss: if, however, rat ri gore rb ovdXedoyicbar’ aNd. 
the conclusiveness of an argument is mpdc rdv dugeoByrotvra ef ovAde- 
challenged, the principle may be Adysorar } pi) rovro, dwavray dei, 
expressed and compared with the re‘ rodro yap iv ovANoytopdg. 
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mensurate form, but so far as it is applicable to a particular 

matter. 

§ 4. The common principles express neither the subject nor 

the attribute, but are the canons of demonstration; and are the 

common property of the particular sciences, of Dialectics, and 

of (Metaphysics,1 or) whatever science it is which makes a 

commensurate investigation of these propositions; Of two con- 

tradictories one or the other must be true; Equals, from which 

equals are subtracted, have equal remainders; and the like. 

Dialectics has no peculiar and definite premisses, nor a single 

subject-matter, or it would not accept the opponent’s proposi- 

tions.2 You cannot be indifferent to the concessions, if you 

wish to demonstrate: for, when treating of syllogism, we 

showed that opposite premisses will not furnish the same con- 

clusion. 

CHAPTER XII. 

PECULIARITIES OF SCIENCE, 

§ 1. A syllogistic question is the proposition of a necessary 

alternative, and as propositions are peculiar to each science, a 

question may be inappropriate to a given science. A geome- 

trician or physiologist may be asked an ungeometrical or un- 

physiological question. Only the premiss of a Geometrical con- 

clusion, or of a conclusion, like an Optical theorem, that is 

drawn from Geometrical premisses, is Geometrical : and such a 

question the geometrician is bound to solve by the principles 

1 Metaphysics is not mentioned in 
the text, but the investigation of the 

va obb2 yévouc évdc TLvoc, chap. XI.) 

That it has no appropriate prin- 

Axioms is assigned to this science, 

Met. iv. 3; also Met. xi. 4. drei d& 

6 pabnparixde xpirae rotc Kowvoic 
iiwe, rai rag robrwy dpxae ay en 
Oewpijoa Tig mewTNS grdocopiac. 

2 From this and the following 
chapter it appears that Dialectics 
has no definite subject-matter: (7 
8 Stadexrexy obk Zorey wpispivwy Te- 

ciples: (Qpdrnpa tmrnpovucdy te 
dy 6 Kal éxdorny oixsiog yiverat 
ovdXoytopde, chap. XII.) 

That it is not confined to defini- 
tions, but employs accidental pre- 

misses: (obdéy ovpBeByndc NapBa- 
vovot Ta paOhpara, addGd Kai rovTw 
Stapéipover riiy ty roig dtaddyorc, 
adn’ dpropot¢g.—Ibid.) 
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and conclusions of Geometry. As geometrician, he is not 

bound to answer an opponent who questions the principles of 

Geometry.1_ The professor of a particular science is not bound 
to answer all questions indiscriminately, but only those which 
fall within the province of his science. In controversy with a 

geometer only conclusions from Geometrical premisses are legi- 

timate; or, if they refute him, they only refute him accidentally, 

and not as a geometrician. A Geometrical controversy should 

be conducted before a tribunal of geometers; else an ungeome- 

trical argument will pass without detection: and so in other 
sciences. 

§ 2. If some problems are ungeometrical and do not belong 

to the geometer, what ignorance is Geometrical, and when does 

it affect the pretensions of the geometer? and, in general, what 

kind of ignorance affects our pretensions to any particular sci- 

ence? Is that syllogism which is constructed of premisses 

contradictory to the true, the ?Geometrical paralogism, ungeo- 

metrical? or rather, the syllogism belonging to an extraneous 

science—for instance, Music? The answer to this is, that un- 

geometrical, like unrhythmical, is equivocal ; implying either the 

absence or the badness of Geometrical character. To suppose 

that parallel lines can meet, is in the first sense Geometrical, in 

the other ungeometrical. Ignorance founded on principles un- 

geometrical in the latter sense is inconsistent with pretensions 

to Geometrical science. 

§ 3. In Mathematics, logical fallacies are not so practicable as 

elsewhere. Two terms, the minor and middle, ought to be dis- 

tributed ; the major may be undistributed. In Mathematics the 

fulfilment of these conditions is more obvious than in naked ar- 

gument, as the diagrams submit them to ocular perception. 

Is every circle a figure? Is a poem a circle? The diagram be- 
trays the equivocation. 

The subject of discussion must not itself be brought as 

1 r@ yewpitpy ov« Ere Adyog tori BAC... . NeiwErat Toivuy TH Tpo- 
mpoc Tov dvedovra Tac dpxdc, dN’ Keysevyy prooogiary epi abriiy Ty 
Hrot Erépac emiarnying ‘} wactiv now- obey wroveioOa.—Met. ii. 1. 

vijg.—Phys, Ausc. 1.2. dmophacé 2 i.e. the Pseudographema.— See 
ree dy moiag toriv émornpne 7d dta- Soph. Elench. 11. 

Tophoat mwepi TAC THY pabnpariKoy 
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enstasis against an inductive proposition: for as a proposition 

must be general, or it would not be commensurate, so must an 

enstasis be.t For every enstasis is a proposition :. every enstasis 

may become a premiss in dialectical or demonstrative syllogism. 

An argument is illogical when the middle is the predicate of 

both terms it is intended to connect: as Czeneus argues, that 

fire increases in a geometrical proportion, because both fire and 

this proportion augment with great rapidity. The conclusion 

would follow, if fire developed in the most rapidly augmenting 

proportion, and such proportion were geometrical. 

§ 4. Sometimes the premisses, though inconclusive in their 

original form, may be remodelled so as to furnish a legitimate 

conclusion, If true conclusions never resulted from false pre- 

misses, they would be reciprocally demonstrable, and it would 

be easy to analyze a theorem into its principles. This recipro- 

cation is more common in Science than in Dialectics, for the pre- 

misses of the former are never accidents, but definitions. 

§ 5. The demonstrative chain grows by apposition of terms, 

not by interposition. For instance: A is predicated of B, and 

B of C, and C of D, ad infinitum.2 Or it takes two directions : 

if, for example, A is predicated of B and D, and these are re- 

spectively predicated of C and E: A representing number finite 

or infinite: B finite odd number: D finite even number: C a 

particular odd number: E a particular even number: we have 

two lines of predication, A, B, C, and A, D, E. 

1 The drift of this is obscure: it 
may mean: in Geometry the subject 
of discussion itself is present, and 

exposes any equivocation: but in 

Dialectics it is not allowed to adduce 
-the subject of discussion itself as an 
objection against a proposition, but 

we must find a similar case that falls 

under the same universal. See Top. 

viii. 2. d&wrioy rag-ivordoec jp) 

ix’ abrovd rou mporevopévou pépety. 

2 Synthetical reasoning uses no 
premisses between whose extremes a 

middle can be interposed ; proof is 
the interposition of middles between 

the extremes of a problem. rq@ yap 
iyrécg éuBdddEcOar Spov GAN’ od TY 
mpochapBavecOar drodeixvurar rd 
arrodexvipevoy, chap. XXII. abferar 
is used for the deduction of a given 
conclusion, chap. XIV. 
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CHAPTER XIII. 

FACT AND REASONED FACT. 

§ 1. Knowledge of a fact is distinct from knowledge of its 

reason; and if it belongs to the same science, presents two 

varieties. Either the premisses from which we conclude are not 

immediate, and cannot disclose the primary cause ; or, though 

immediate, they do not conclude from the cause, but from its 

reciprocating and more evident effect: for an effect is often more 

evident, and supplies a middle term for the demonstration of 

its reciprocating cause. 

§ 2. The proximity of the planets may be proved by the 

absence of scintillation.1 

1 The following examples are 

taken from Mr. Whewell’s Philoso- 

phy of the Inductive Sciences. “It is 

inferred that the earth is a globe, 

because we find that as we travel 

to the north, the apparent pole of 

the heavenly motions, and the con- 

stellations which are near it, seem to 

mount higher, and as we proceed 

southwards they descend. Again, 

if we proceed from two different 

points considerably to the east and 

west of each other, and travel di- 

rectly northwards from each, as 

from the south of Spain to the north 
of Scotland, and from Greece to 

Scandinavia, these two north and 

south lines will be much nearer to 

each other in their northern than in 

their southern parts. These and 

similar facts are seen to be consistent 

with a convex surface of the earth, 

and with no other.”—Bk. ii. ch.6. 

Here, as the convergence of meri- 

dians towards the north, and the 

Let C represent the planets, B non- 

visible descent of the north pole of 

the heavens as we travel south, are 

made the middle term, and the glo- 
bular form of the earth the major, 

the reasoning is analytical or in- 

ductive, and the conclusion merely 

a fact: if the middle and major 

changed places, the conclusion would 

be a reasoned fact. 

Again, from the risings and set- 

tings and eclipses of the moon, it is 

inferred that she moves in an ellipse, 

with variable axis and eccentricity ; 

and this is explained by supposing 

that she is attracted by the earth 

and sun inversely as the squares of 

the distance.—See Inductive Table 
of Astronomy. 

The conclusion of the first syllo- 

gism is the movement of the moon; 

of the second, the forces by which 

this movement is produced; and 

both are fact-conclusions. If we 
started from the forces we might 

deduce the movement, and from the 



FACT AND REASONED FACT. 61 

scintillation, and A proximity. B is true of C, and by induc- 

tion or sense we know that A is true of B, therefore A is true 

of C. We have now demonstrated the fact of their proximity, 

without the reason; for non-scintillation is the effect, not the 

cause, of proximity. Invert the proof, and you have a demon- 

stration by the reason. Let the middle B represent proximity, 

and the major A non-scintillation, then the middle, by which we 

conclude A of C, is the primary cause, and we have a demon- 

stration by the reason. So if, from the moon’s waxing and 

waning, we conclude that her shape is spherical, we prove a 

fact ; if from her sphericity we infer the phenomena of her 

waxing and waning, we prove by the reason ; for her spherical 

shape causes the phenomena of her waxing and waning. 

§ 3. The other case of fact-conclusion occurs when the 

middle and major do not reciprocate ; then, if the effect is more 

notorious, the fact may be proved without the reason; and 

when the middle is not intermediate, but exterior to the ex- 

tremes, as in the second figure, then we can prove the fact, 

though ignorant of the reason.' We do not assign the cause of 

a wall’s non-respiration, when we say it is not an animal; for 

the animal character is not the cause of respiration. For if a 

negative is the cause of a predicate’s absence, the affirmative is 

the cause of its presence: if the distemperature of heat and 

cold is the cause of sickness, then temperature is the cause of 

health : and if an affirmative is the cause of a predicate’s pre- 

sence, the negative must be the cause of its absence. In the 

above instance this condition was wanting ; the animal charac- 
ter does not involve the presence of respiration. The inference 

movement the phenomena, and these 

would be reasoned conclusions. 

Again, the ebb and flow of the 

tides may be made either a middle 

term to prove the attraction of the 

sea by the sun and moon, or a ma- 

jor term to be proved by this attrac~ 

tion.— Ibid. 

“The doctrine which is the hypo- 

thesis of the deductive reasoning is 

the inference of the inductive pro- 
cess. The special facts which are 

the basis of the inductive inference 

are the conclusion of the train of 

deduction. And in this manner the 

deduction establishes the induction. 

The principle which we gather from 

the facts is true, because the facts 

can be derived from it by rigorous 

demonstration. Induction moves 

upwards, and deduction downwards, , 
on the same stair.” —Book ii. 6. 

1 w is equivalent to dywripw.— 
See chap, XXIII. 
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was made in the second figure: All that respires is animal; a 

wall is not animal; therefore a wall has no respiration. Similar 
to this are far-fetched reasons, as that of Anacharsis, who said 

there were no flute-players in Scythia because there were no 
vines. 

§ 4. Within the same science, and with reference to the posi- 

tion of the middle term, the syllogism of fact and the syllogism 

of reason thus differ. The fact also differs from the reason, as 

belonging to a different science, having the relation of Optics to 

Geometry, Mechanics to Stereometry, Harmonics to Arithmetic, 

Celestial Phenomena to Astronomy. Such sciences are not 

always distinguished by name: as Mathematical and Nautical 

Astronomy; Mathematical and sthetical Harmonics. The 

fact belongs to the Aisthetical, the reason to the Mathematical 

branch.. The professor of the latter, though he could give the 

causal demonstration, is often ignorant of the fact: as we are 

often ignorant of phenomena, when we know a universal law, if 

we have not traced it through all its manifestations. This hap- 

pens when the specific element connected with an attribute, and 

whose connexion is expressed in the law, is mixed in the phe- 
nomenon with a mass of other elements: for Mathematics sepa- 

rate the element they examine; which, though insulated in the 

science, perhaps never exists in naturé except in combination.1 

As Geometry is related to Optics, so are Optics to the theory 

1 On the subject-matter of Mathe- rpeic dy elev Didocopiar Oewpyrixat, 
matics see Metaph. xiii. 3; Post. 

Anal. i.18. The following is a divi- 

sion of the sciences: 1) daca O.d- 

voua 7} Wpaxricy 7 Touran 7) Oew- 

pntiun....ei O& re toriv axivnroy 

kai atdvov Kai ywpiordy, pavepdy bre 
Oewonricie 7d yvisvae’ ob pévroe Sv- 

Ouhic ye, Wepi KuvyToY yap TWwY H 
voix}, obdi MaOnparicyc, dha 
mporépac dudoiy, ‘H piv ydp &v- 
oun mepi dxwpiora pév, add’ ovK 
dkivnra’ -rij¢ O& MaOnparicje tna 

mepi axivgta piv, ob xwpiora oé 
towc, dN we ev ddA’ 4 O& Tlpwry 

kai wepi xwpiora Kai adkivyta’ wore 

MaOnparixy, vox, Osoroyuchy’ ob 

yap Gonrov bri, ei wou 7d Ocioy 
brdpyet, tv ry roadiry pboe bmdp- 
xe Kai ry Tyuwrarny dei epi 7d 
TyuMraroy yévoc etvat.—Met. vi. 8. 

See also Met. xi. 3,4, and 7. 7% 6& 
MaOnparicn) Oewpnricy piv cai rept 
pévovTa Tic alrn, GAN’ ob xwpioTd* 
ai © brdpye Tig obcia ywpiory Kai 
dkivnroc, Orep TrepacdueOa JeKvi- 
vat, évravOa ay sin rov Kai rd Oéior. 
OnAoy Totvuy bre Tpia yevn TaY Oew- 
pntuay imornpay tort, vor, 
MaOnparixy, OzodoyiKh. 
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of the Rainbow. The explanation strictly belongs to Optics: 

the facts to Physical science. Many sciences not subordinate 

are in particular points thus related. The fact, that circular 

wounds are slow to heal, belongs to the Physician; the expla- 
nation to the Geometer. 

CHAPTER XIV. 

THE FIRST FIGURE IS MOST SCIENTIFIC. 

§ 1. Of all the figures the first is most employed in science. 

It is employed by all the mathematical sciences, Arithmetic, 

Geometry, Optics, for instance: and a reasoned conclusion, the 

most characteristic point of science, is generally if not univer- 

sally drawn in this figure. 

Secondly, it is the only one adapted for establishing a defini- 

tion, which is universal and affirmative, the conclusions of the 

second and third being negative and particular. 

Thirdly, the intercalation of more and more elementary laws, 

and finally of the immediate, by which the premisses of the lat- 

ter figures are deduced, must take place in the first figure.’ The 

first is self-sufficient, and appears on these accounts to play the 

chief part in science. 

All C is D. 

.*. All C is E. 

4 Deduction is called condensa- 

tion, (karamruevovrat,) because it 

consists of the interposition of mid- And 
dle terms. The proposition, all A is All B is C. 
E, is thus deduced :— All A is B, 

All C is E. .. All A is C. 
All A is C. The deduction is complete when 

-. All A is E. all the premisses, AB, BC, CD, 

Both of these premisses may be 

thus deduced :— 
All D is E. 

D E, are immediate propositions. - 

dei ré pécoy wuKvovrat Ewe ddiai- 
pera yevnrat Kai ty, chap. XXIII. 
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CHAPTER XV. 

NEGATIVE PROPOSITIONS MAY BE INDEMONSTRABLE. 

The proposition, B is not A, as well as the proposition, B is 

A, may be an atomic truth. A proposition is an atom or indi- 

visible, whose terms are divided by no intermediate link, and 

connected or disconnected by no foreign cause. 

If either A, or B, or both, have a genus, the disjunction of A 
and B cannot be primary. For, if C is the genus of A, it per- 

haps is not the genus of B: then, because A is C, and B is 

not C, we may infer that B isnot A. Or if D were a genus of 

B, so that all B were D, and no D were A, we might infer that 

no Bis A. And similarly, if both B and A have a genus. The 

possibility that the genus of A should not be a genus of B, or 

the genus of B not a genus of A, is clear from the contra-dis- 

tinguished categories or orders. Ifnothing in the category A, 
C, D, is predicable of any thing in the category B, E, F, and G 

in the first group is genus of A, it cannot be genus of B, or the 
groups would not be mutually exclusive; and similarly if B had 

a genus. : 

If neither has a genus, and B is not A, the proposition is an 

atomic negative. Were there a middle term and proof, one of 

them must have a genus: for the proof must fall into the first 

or second figure. If in the first, B has the genus, for the minor 

premiss of this figure must be affirmative: if in the second, one 

or the other must have the genus, for either premiss may be 
negative, but not both. 

Under these conditions a negative proposition may be indivi- 
sible or atomic. 
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CHAPTER XVI. 

ERROR IN PRINCIPLE. 

§ 1.- Ignorance, that is not merely the negative but the con- 

trary of knowledge, is either direct or concluded; and either of 
mediate or of immediate propositions. Ignorance of immediate 

or primary propositions, whether affirmative or negative, if a 

direct belief, admits of no varieties: if a concluded error, it 

may arise under several conditions. 
§ 2. Let the proposition, no B is A, be an indivisible or 

atomic truth. If you conclude that all B is A, by a middle 

term C, you are deceived by deduction : and either both, or only 

one of your premisses, 

all C is A 

all B is OC, 

may be false. Both may be false: for it is possible that ‘the 
statement, all C is A, is false; and, as the proposition, no B is 

A, is primary, and ‘B can therefore have no genus, the state- 

ment, all B is C, is also false. 

Or one of the premisses may be true: but this can only be 

the major, all Cis A. The minor, all B is C, must be false; 

for, if the proposition, no B is A, is primary, B can have no 

genus. The major, all C is A,-may-be true; for the propo- 

sitions,! = 
all C is A 

no B is A, 

whether mediate or immediate, are quite consistent with the 

proposition, no B is C. 

§ 8. This is the only manner in which we can conclude a 

false affirmative, for only the first figure concludes an affirmative 

universal. A false negative may be drawn either in the first: or 

1 This passage and another in the where carnyopeicOa and imdpyev 
following chapter (Zyxwpet. yap rd are used generically of affirmative 

A msioow imdpyev & ode Eorty and negative propositions. 

éwddAnia) are the only places 

K 
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in the second figure. Let us examine under how many condi- 

tions a false conclusion, no B is A, may be drawn in the first 

figure. 
Both the premisses, 

no C is A 

all B is OC, 

may be false: for the assumption, that all C is A, and no B is 
C, does not contravene the hypothesis, that all B is A. 
Or one or the other indiscriminately may be false : The major, 

no C is A, may be true; and then the minor, all B is C, must be 

false: for, firstly, the propositions, 

all B is A 

all B is ©, 

would give the conclusion, some C is A, which contradicts the 

major we have just assumed to be true; and, secondly, the 

premisses, 
no C is A 

all B is C, 

give the conclusion, no B is A, which contradicts the hypothesis. 
Or the minor, all B is C, may be true; and then the major, 

no C is A, must be false: for, from the hypothesis and minor, 

al B is A 

all B is C, 

it follows that some C is A, and therefore the major, no C is A, 

is false. 
In the first figure, then, a false conclusion may proceed from 

either one or two false premisses. 
§ 4. If the false conclusion, no B is A, is drawn in the 

second figure, the premisses cannot both be wholly false or 

contrary to the truth. If all B is A, no middle term can be 

universally affirmed of one extreme, and universally denied of 

the other: for the false conclusion, no B is A, must result from 

such premisses. But they cannot both be contrary to the truth; 

for then the contraries of both ought to be true propositions ; 

but we should again have a middle term universally denied of 
one extreme, and universally affirmed of the other. 

§ 5. Both premisses may be partly false or contradictory to 
the truth. Whether the premisses are, all A is C, and no B is 
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C; or, no A is C, and no B is C; we may suppose them both 
contradictory to the truth, without contravening the hypothesis,. 
all B is A. 

§ 6. Hither premiss singly may be contrary to the truth. 
Let the premisses be, 

al A is C 

no B is C; 

then, if the major is true, we have the true propositions, 

al A is C 
all B is A; 

so that the minor, 

no B is OC, 

is contrary to the truth. 

Or, if the minor is true, we have the premisses, 

no. B is C 

al B is A; 

from which it follows that some A is not C; and therefore the 

major, all A is C, is contradictory to the truth, and may be 
contrary. 

Or, let the premisses be, 

no A is C 

all B is OC; 

then, if the major is true, -we have the propositions, 

no A is C 

all B is A; 

from which it follows that the minor, all B is C, is contrary to 

the truth. , 

Or, if the minor is true, then we have the propositions, 

al B is C 

al. B is A, 

which give the conclusion, some A is C: therefore the major, 
no A is C, is contradictory to the truth, and may be contrary. 

An atomic or elementary error may therefore result from one 
or from two erroneous premisses. 
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CHAPTER XVII. 

ORIGIN OF ERROR IN DEMONSTRABLE PROPOSITIONS. 

§ 1. With respect to mediate or deducible propositions, affirm- 

ative or negative, if the middle by which they are falsely con- 

cluded is appropriate, both premisses cannot be false, but only 

the major. The appropriate middle is that by which the truth 

might be concluded. Let the true conclusion, all B is A, be 

deducible from the middle C. The minor premiss must always 

be affirmative and true ; if it were negative, there would be no 
conclusion: but the major may be false, for, converted into its 

contrary, it gives a contrary conclusion.1 

§ 2. When the true premisses are, 

en all D is A 
cia all B is D; 

where the middle D is inappropriate, and taken from a 

distinct category; we leave a conclusion if we change the 
quality of the major, but not if we change the quality of the 

minor: so that the one must always be true, the other always 
false: and this case resembles that of the appropriate middle. 
§ 3. Supposing the true premisses to be, 

all D is A 
no B is D, 

both premisses of our deduction must be false: for we must 
change the quality of both in order to make a syllogism: we 
must assume, 

no Dis A 
% : all B is D; 

both which propositions are false. 

' 1 dyriorpoph here means change signifies the substitution of the con- 
of quality; in Prior. Anal. ii. 8, it clusion for one of the premisses. 

’ 
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§ 4. In this last syllogism, if the major is true, the minor 

must be false; for it leads to the conclusion, no B is ‘A, which 

is false by hypothesis. 
§ 5. When the erroneous conclusion is in the second figure, 

both premisses cannot be wholly false or contrary to the truth : 

for, as we observed before, when all B is A, no middle can be 

universally affirmed of the one extreme, and universally denied 

of the other; but either singly may be contrary to the truth. 

If the true propositions are 

al A is C€ 

all B is C; 

and we assume the premisses, 

al A is C 
no B is C; ? 

the major premiss is true, and the minor false: if we assume 

the premisses, 

all B is C 
no A is C: 

the minor is true, and the major false. 

When the conclusion is negative, these are the sources of 
error. 

§ 6. When the conclusion is affirmative, and drawn from the 

appropriate middle, both premisses cannot be false, for the 

minor must be affirmative to give any conclusion; so that the 

error must be in the major: for this is the only premiss whose 
contrary affords a conclusion. 

§ 7. Similarly, if the middle be inappropriate and heteroge- 

neous, as we observed in the case of the negative conclusion, 

the minor cannot be converted into its contrary, but the major 

can: and the deception is the same as when the middle is ap- 
propriate and homogeneous. 

§ 8. When all D, the inappropriate middle, is A, our major 

premiss, all D is A, is true, and the minor, all B is D, is false. 

For it does not follow from the propositions, 

al D is A 

no B is A, 
that all B is D. 
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§ 9. If no D is A, our major premiss, being affirmative, is 

false; while the minor, all B is D, may be either true or false. 
While no B is A, it may be true that no D is A, and all B is 

D: for example; music is a science, and neither music nor 
science is an animal: or, it may be true that no D is A, and 
no B is D. 

If, then the major premiss is negative, one or both the pre- 
tnisses may be false. 

We have seen in how many ways it is possible to be misled 
either in demonstrable or in indemonstrable propositions. 

CHAPTER XVIII. 

NEGATIVE IGNORANCE. 

If man has lost any sense, he has lost a corresponding science, 

now unattainable. We acquire knowledge by induction or de- 
monstration, the one based on phenomena, the other on laws, 

which are only discoverable by induction. 
Even the materials of mathematics are furnished by induc- 

tion; which shews us throughout nature certain attributes, 

which, though not self-existent and substantive, are insulable 
in thought. The cognizance of phenomena belongs to sense, 

not to reason. Sense, then, is indispensable to induction, and 

induction to discovery of the law. 

CHAPTER XIX. 

ARE ANY TRUTHS IN THEIR OWN NATURE 

INDEMONSTRABLE? 

§ 1. All deduction involves three terms, and either connects 

a predicate A with a subject C, by predicating A of B, and B of 

1 6 paOnparicde mepi ra 2 dpa 
péiotwe THy Oewpiay moreirat TEpt- 
wv yao wdyra ra aicOnta Oewpei, 
olov Badpog kai kovpérnra Kai oKdy- 

pérnra Kai robvayrioy, er dé Kai 
Ocpudryra Kai Wuxpdryta Kai Tac 

Gag aisOnrac évarrwweec’ povov 

6: karaNsirer 7d roody Kai cuvexic, 

tiv ply to’ ty ray 0 tai dbo rév 
© tri rpia, nai rd wdOn Ta TobTWY, 

@ wood. tore cai cuvey? Kai ob Kab’ 
trepdy re, Oewpet.—Met. xi. 3. 
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C; or disconnects them by ascribing a predicate to the one and 
withholding it from the other. Such statements are the ele- 

ments and hypotheses of deduction. We conclude that A is 

predicated of C by the middle B; and that A is predicated of B 

by some other middle ; and that B is predicated of C by another. 

Dialectics only aiming at belief, credibility, as far as circum- 

stances allow, is the only requisite of its premisses. Ifa middle 

term between A and B is credible, though not real, it is suffi- 

cient for dialectical proof, but not for science. 

When we predicate whiteness of man, the predication is es- 

sential: whiteness is not ascribed to man, because man is 

ascribed to any other substance.1 When we predicate man of 

whiteness, the predication is accidental: man is ascribed to the 

whiteness, because the whiteness is ascribed to a man. 
§ 2. Let C be the attribute of no subject, but the primary 

subject of B, without any intermediate ; and let B be the pri- 

mary subject of F, and F the primary subject of E: must such 

a series terminate, or is it illimitable? 

§ 3. Again, if there is no essential predicate of A, and Ais a 
primary predicate of H, with no antecedent intermediate; and 

H of G, and G of B; must such a series terminate, or may this 

too be illimitable ? 

This question differs from the former: the former asked, if 

we begin from a primary subject, can we go upwards along an 
illimitable series? The second, if we begin from a primary 

predicate, can we go downwards along an illimitable series? 

§ 4. Again, if the extremes are fixed, can the intermediate 

links be infinite? "When B is intermediate between A and C, 

and others between A and B, and others between these; can 

this intercalation be endless? This is to ask, is there any end 

to demonstration? is everything demonstrable, or are the con- 
necting intermediates finite? 

§ 5. The same question arises in negative syllogisms and 

propositions. When no B is A, A is either denied primarily of 

1 This kind of essential or proper predication mentioned in chap. Iv. 

predication, which occurs again at and at the end of chap. xx11. which. 
the beginning of chap. xx1I. must is characteristic of science, and is only 
not be confounded with the essential. one species of proper predication. 
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B; or antecedently of some other term G, which is predicated 

of all B; and either primarily of G, or antecedently of some 
other term H. There is either an endless series of terms of 

which A is antecedently denied, or there is a primary term that 
ends the series. 

§ 6. In a reciprocating series there can be no primary nor 

ultimate term; for there is no antecedence nor subsequence, 
even though both the ascending and the descending series are 

limitless; their reciprocation, however, may be dissimilar, giv- 

ing: sometimes an essential, and sometimes an accidental pre- 

dicate. 

CHAPTER XxX. 

INTERMEDIATES OF GIVEN EXTREMES ARE FINITE. 

§ 1. If the series of ascending or more universal predicates, 

and descending. or more particular subjects, is limited in both 
directions, the number of intermediates must be finite. If the 

terms interposed between the extremes of the proposition, F is 

A, were innumerable, we might start from F, and travel up an 

endless succession of predicates without reaching A; or start 

from A, and travel down an endless succession of subjects, 

without reaching F. This by hypothesis is impossible: the 

intervening links between F and A are therefore finite. 
§ 2. It is equally impossible that some should touch and be 

undivided, and others severed by an impassable chasm. Select 
any intervening term whatever, and the number of intermediates 
that divide it from A and F must either be finite or infinite. 

Where the chasm occurs is immaterial. The hypothesis is 
violated, if any term is severed by an infinite series from either 

extreme. 

CHAPTER XXI. 

NEGATIVE PROPOSITIONS. 

§ 1. If the retrogression of subjects and progression of pre- 
dicates is limited in the analysis of affirmative propositions, it 

must be so in the analysis of negative. 
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Let us examine the proof of a negative conclusion in the 

three figures; and assume that, in affirmative propositions, we 

cannot progress from a primary subject, nor retrogress from 
an ultimate predicate, without arriving at a limit. 

§ 2. If we prove the negative, no C is A, in the first figure, 

by the premisses, 

no B is A 

all C is B, 

the number of intercalated terms in the minor interval or pro- 

position, C is B, is by hypothesis finite; for this interval is 

always affirmative. The major may be proved by the antece- 

dent premisses, 
no D is A 

al B is D; 

and this major by the antecedent premisses, 

no E is A 

al D is E: 

so that every antecedent proof adds a higher predicate of C; 

and,} as their progression is by hypothesis limited, the subjects 

of A must be also limited; and there must be some term of 

which A is primarily denied. 
§ 3. In the second figure, if we prove the conclusion, no C.is 

A, by the premisses, 

al A is B 

no C is B, 

the minor premiss may either be proved in the first or in the 

second figure: let us prove it in the second; and we require 

the premisses, 

al B is D 
no C is D: 

1 Gor’ bel 4 dai 7d dvw torarat the line from A down to B. In the 

Oddc, wat 4 eri rd Kdrw orhoerat. y Tauchnitz edition the dyw and kdrw 

izi 7d dvw 6é¢ is the line of terms are transposed. 

from B up to A; 1 éwi 76 Karw is 
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if we again prove the minor, we require the premisses, 

al D is E 

no C is E: 

so that every antecedent proof adds a higher predicate of A; 

and, if these are limited, the antecedent negatives are also 

limited.t 

§ 4. In the third figure, if we prove the conclusion, some C 

is not A, by the premisses, 

some B -isnot C 

all Bis A: 

the major premiss may either be proved in the former figures, 

in which we saw the progression was limited ; or, if we prove it 

in the third, we require the premisses, 

some D isnot C 

all D is B: 

and to prove this major, we require the premisses, 

some E isnot C 

all E is D: 

so that every antecedent proof adds a lower subject of A; and 

therefore, as the retrogression of affirmative subjects is as- 

sumed to be limited, the retrogression of negative subjects is 

also limited. 
§ 5. As, then, the number of proofs in each figure is limited, 

and the number of figures is limited; and as the product of 

two finite numbers is finite; the number of antecedent nega- 

1 The syllogisms examined are in 

Camestres; if we examine them in 

Cesare, the result is slightly differ- 

ent. We may prove the negative, 

no C is A, by the premisses, 

no Ais B 

all Cis B, 
the major may be proved by the pre- 

misses, 
no Bis D 

all A is D; 

and this major by the premisses, 

no DisE 

all B is E. 

From which it appears that the de- 

duction in Cesare does not always 

add‘a higher predicate of the major 

term, as in Camestres, but alternately 

a higher predicate of the minor and 

major. 
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tives will be finite, even though the conclusion should be 
drawn in every figure. 

Tf, then, the succession of subjects and predicates is limited 
in the analysis of an affirmative proposition, it is limited in the 
analysis of a negative. 

CHAPTER XXII. 

THE TRAINS OF PREDICATION ARE FINITE. 

§ 1. First let us give a dialectical proof. 

Predicates that compose the essential character must be 

finite: else, as infinite elements could not be enumerated, such 

character would be indefinable. 

Before we can complete this proof we must make some pre- 

liminary remarks. 

§ 2. Predication is essential or proper, when I affirm that 

wood is white, or that a man walks. Wood is the subject of 

whiteness: whiteness is an attribute possessed by wood or a 

species of wood, not by another subject to which wood is also 

ascribed. 

Predication is accidental or improper, when I affirm that the 
white is wood, or that the white is musical. White is not the 

subject of wood, wood is not an attribute ascribed to white or 

to a species of white, but is a subject to which the attribute 

whiteness is ascribed. 
When I affirm that the white is musical, white is not the 

subject of musical; musical is not an attribute ascribed to 

white nor to a species of white, but to man, a subject to which 

the attribute whiteness is also ascribed. 

§ 38. The predicates that enter demonstration are proper, not 

accidental, and fall under the categories of substance, quality, 

quantity, relation, action, passion, place, or time. 

When substance is predicated, the subject is either the pre- 

dicate or a species of the predicate, as when animal is predi- 

cated of man. 

When accident is predicated, it is neither identical with the 

subject, nor its genus: as white is predicated of man. 

No accident can exist but by inherence in a substance. The 

Platonic Ideas are imaginary, and, even if they existed, would 
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be nothing to our purpose, not being concerned in demonstra- 

tion. 
§ 4. If A is a quality of B, B cannot be a quality of A, and 

they cannot precipitate with absolute predication. 
Such predication cannot be circular or reciprocal. If the 

terms reciprocate as genera; firstly, no essence would be de- 
finable, for we could not exhaust an infinite series of genera; 

secondly, a genus would be a species of itself. 

If the terms reciprocate as substance and accident, their pre- 
dication is only accidental. 

§ 5. Rectilinear predication cannot proceed without a limit. 

For the predicates are either substantive genera, and this series 

we know to be finite; or they are accidents, essential or unes- 

sential. Every accident inheres in some term of the substan- 
tive succession: their descending or subject series, therefore, is 

limited by the limit of this succession: and, as their genera are 

finite like those of substance, their ascending or predicate series 
is also limited. The scale, therefore, has both a basis or pri- 

mary subject, and an apex or ultimate predicate. 
§ 6. Another dialectical proof is as follows: antecedent pre- 

dicates make a proposition demonstrable ; and the demonstrable 
cannot be apprehended better than by knowledge, and cannot 

be known without demonstration. If the antecedents are nei- 
ther known nor apprehended better than if they were known, 

the consequents cannot be the objects of knowledge. The 

number therefore of intermediate predicates must be limited, if 

demonstration is categorical, and not merely hypothetical. If 

the succession of higher predicates is unlimited, every truth is 

demonstrable, but, as an endless preceding series has to be 

passed, cannot be demonstrated ; and, as we do not apprehend 
them with any thing better than knowledge, our science is not 
categorical, but merely hypothetical. 

§ 7. These proofs are dialectical:? a scientific and shorter 

1 GAG 67 0b0 sic rd dyw dwepa and most obscure, somewhat more 
tora. As this chapter, though one liberty has been taken in departing 

of the most important in the trea- from the letter of the original than 

tise, as asserting the Logical Hypo- elsewhere. 

thesis, the existence of first truths, is ? The first proof appears to be 

also one of the most carelessly written Dialectical, because it applies to 
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proof that the series of essential predicates (which demonstrative 

science alone regards) must terminate in both directions, is as 

follows :—A predicate is essential if it enters into the definition 

of the subject, as divided into the definition of number: or if 

the subject enters into the definition of the predicate, as num- 

ber into the definition of odd. 

§ 8. A succession of this latter kind of predicates must be 

finite: for if there be a further predicate of odd, into whose 

definition odd enters, number will be the primary subject in 

the definition of that further predicate, and a limit of its de- 

scending series. The terms of the ascending series must be 

finite, for the whole nexus of properties must inhere in the 

original subject, and the whole nexus of subjects, which is of 

‘equal length, must enter the definition of the ultimate property : 

and as no predicate can have an infinite line of such subjects, 

nor any subject an infinite line of such predicates, the ascend- 

ing series must also eventually terminate. 

§ 9. A succession of the former kind of predicates, found in 

the d finition of the subject, must be finite: else the subject 

would be indefinable: so that here too the ascending, and con- 

sequently the descending, series is finite. 

§ 10. If so, two extremes can only have a finite number of 

intermediates,! and demonstration has an absolute basis and 

contingent predicates, as well as to 

essential or necessary, and it leaves 

us in doubt whether the second kind 

of essential predicates, whose defi- 

nition includes their subject, may 

not extend in a lateral direction 

without limit; so that the proof is 

both too extensive and too narrow. 

The second proof is merely Hypo- 

thetical ; there must be first truths 

if there isscience. This is a petitio 
principii; for the object of proving 

the existence of first truths is to 

prove the possibility of science ; tie >eatypduction. 

latter, therefore, must not be as- 
sumed as a proof of the former. 

The third proof is Analytical, that 

is, Scientific, (for the present treatise 

belongs to Analytical Science, or 

Logic,) because it rests on appro- 

priate principles, the definition of 

essential propositions. 

It is, however, not so much a 
proof, as a more accurate determi- 

nation of the principle that must be 

postulated. This postulate, the ex- 

istence of first principles, as concern- 

ing the constitution of the world, 
appears to belong properly to Meta- 

physics, and is merely borrowed by 
porns Metaph. ii. 2, and In- 

Mitten CnipseN ivative laws are 

such as are ae Rb m, and may 

be resolved into, ok a more ge- 

neral ones. Ultimate laws are those 
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point of departure; and they were mistaken who, we said, 

denied the existence of indemonstrable truths. If demonstra- 
tion has an absolute point of departure, all truths are not de- 

monstrable, and the chain of deduction is not endless: other- 

wise there would be no atomic and irreducible Jaw, but every 

law would be capable of resolution. Deduction does not add a 

term, but interpose it between the extremes: and if deduction 

were endless, two extremes would be sundered by an infinite 

number of intermediates; which, as we have shown by both 

dialectical and logical proof, cannot be, as both the ascend- 

ing and descending series of predication are determinate and 
bounded. 

CHAPTER XXIII. 

ULTIMATE LAWS. 

§ 1. It follows, that if two terms, neither of which is univer- 

sally predicable of the other, possess the same predicate, they 

need not possess it in virtue of a common intermediate. The 

isosceles and scalene triangles both contain angles equal to two 

right angles, and in virtue of a common character: but the case 

is not always similar. If a predicate A is connected with the 

subjects C and D by the intermediation of B, B will require 

another intermediate, and this another; and the terms sepa- 

rating the extremes will be infinite. This we have shown can- 

not be; and we need not always look for a common link to 

connect a predicate with several subjects, if we recognize the 

existence of immediate laws. If, however, the predicate is es- 

sential, the subjects must be homogeneous, and comprise the 

same individuals ; for we have seen that one and the same de- 

monstrative attribute cannot attach to the matters of heteroge- 

neous sciences. 

§ 2. If the proposition, B is A, has an intermediate, it is de- 

monstrable; and the elements of its deduction will equal in 

which cannot. We are not sure that resolution of a derivative law into 

any of the uniformities which we more general laws, brings us nearer 

are yet acquainted with are ultimate to them.”—WMill, System of Logic, 

laws; but we know that there must iii, 14. 

be ultimate laws, and that every 
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number the intermediates, being composed of the immediate 

laws, or such of them as are universal. Immediate and pri- 

mary laws are incapable of deduction, and require a different 

method of discovery.1 The deduction of negative theorems also 

depends on the existence of antecedent negations: and the an- 

tecedent intermediate laws compose the elementary principles 

of their deduction; so that primary and indemonstrable truths 
will be negative as well as affirmative. 

§ 3. We demonstrate that A attaches to B, by showing that 

A attaches to C, and C to B: and thus we never introduce a 

class higher than A; but continually condense the middle 
-terms,? till the theorem is resolved into its indivisible laws, or 

the units of truth. 

such is absolutely One. 

! The inductive method. 
2 kararvcvovra Kai ab&erar Ewe 

dy sic ra Gueca EXOg.—Chap. 14. 
3 rd évi elvan TO pérpy Elva TOW- 

Tw éxdorou yévoug . . kai Aéyerar pé- 
Tpov, p TpWTY ExacTOY yLvwoKETaL 
..éy waow Oy robo pérpov Kai 
apxy Ev re kat adtaiperoy’ émei Kai 
éy raic ypappaic xypHvrat we drémp 
Ty Toduaig.... dei d& ovyyevic Td pé- 
tpov’ peyeOGy piv yap péyeOog, Kai 
KaQ’ Exacroy, phkove pijkoc, md- 

Tove TAdToC, gwvay gw, Bapovg 

Badpoc, povddwy povdc.—Met. x. 1. 
@ yao TpwTy yrwpiZouev TovTo 

mparov wérpov Exdorou yévouc. ap- 
xX} ody Tod yrwpiorod mepi Exacroy 
yévoc rd Ev.—Met. v. 6. 

kai éy ravi éori rt Erepov broxsi- 
pevoy oloy év appovig disor, ty d2 
peyéOe Sdervdoc 7 mode, éy dé pub- 
poic Bdow 7 ovr\aBy}, Kai tv Bape 
oraOudc Tic wpropévoc. — Metaph. 

xiv. 1. 

Measure was the word used by the 

older Greeks for what was afterwards 
called the Criterion. The final Cri- 

terion or Measure of truth, accord- 

An unit of truth is an immediate law, for 

ing to Aristotle, are the immediate 
propositions, the elementary percep- 

tions of reason. The Measure of 

truth may be illustrated by compa- 

rison with analogous Measures. 

It must be homogeneous to the 

objects measured: the measuring 

unit of dimension, weight, sound, 

colour, will be a dimension, weight, 

sound, or colour; and as objects 

measured differ in kind, so will the 

measuring units. In like manner 

the measuring units of science, the 

first principles, must be homoge- 

neous to the conclusions, (Post. 

Anal. book i. 7, 9, 27, 82,) and will 

vary in different sciences. This was 

urged against the Platonists, who 

overrated the universality of first 

principles. 

The knowledge of the object mea- 

sured, length for instance, is indi- 

rect, by calculation, or reference to 

the standard unit of length: the 
knowledge of the unit is direct ap- 
prehension by Sense or Imagination. 

So the knowledge of scientific con- 

clusions differs from the knowledge 
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The beginning or basis of a system is simple and uncombined, 

and varies in different systems : in a system of weights the unit 

is a mina; in musical sounds the unit is a semitone; in demon- 

stration the unit is an immediate law: 

thought the unit is reason. 
in science and deductive 

Affirmative deduction, as we said, assumes no class higher 

than the predicate. 
§ 4. A negative syllogism in the first figure assumes no term 

higher than the predicate. 

by the premisses, 

The conclusion, no B is A, is proved 

no C is A 
all B is C: 

and this major premiss, no C is A, by the antecedent premisses, 

no D is A 

all C is D: 

so that we never introduce a class higher than A. 
§ 5. In the second figure we prove the conclusion, no E is D, 

by the premisses, 
all D 

no E 

is C 

is C: 

or the conclusion, some E is not D, by the premisses, 

all D 

some E 

is C 

is not C: 

so that the classes we introduce, though higher than D the 
major, are not higher than E the minor.’ 

§ 6. In the third figure we prove that some C is not A, 
the premisses, 

some B 

all B 

is not A 

is C: 

so that the middle introduced is lower both than minor and 

than major. 

of principles: the former is Infer- 
ence, the latter Reason or imme- 

diate intuition. The existence of 
these measuring units in the mind 

and in nature is the hypothesis to 

which we are driven by the idea of 

Deductive Science. 

1 The syllogisms examined are in 

Camestres and Baroko: in Cesare 

and Festino the middle term is 

higher than the minor, but not 

higher than the major. 
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CHAPTER XXIV. | 

COMPARISON OF PARTICULAR AND COMMENSURATE PROOF. 

§ 1. Proofs are commensurate or particular, affirmative or 

negative, direct or indirect; and their comparative merits are 

disputed. Let us compare first commensurate and particular, 
§ 2. Particular proof may seem to be preferable as conveying 

greater knowledge: .for knowledge is the end and aim of proof; 

and our knowledge of a subject is greater when we know its 
attributes as essential, than when we know them as accidental. 

Our knowledge of the musician Coriscus is greater when we 

know that Coriscus is a musician, than when we know that a 

man is a musician, Commensurate proof connects the attribute 

essentially with a second subject, with the original only acci- 

dentally : it does not attach the attribute of containing. angles 

equal to two right angles to the essence of isosceles, but repre- 
sents it as accidental. If essential proof deserves the prefer- 

ence; as particular proof connects the subject essentially with 

the predicate, particular proof is preferable. 

§ 3. Secondly, whereas commensurate proof treats of unreali- 
ties, and inspires us with an opinion of their reality ; leading us 

to believe in the existence of a triangle, figure, and number, 

distinct from individual triangles, figures, and numbers ; and in 

the definition of proportional, asserting that it transcends and 

is distinct from number, line, surface, and solid; particular 

proof, being neither about unrealities nor delusory, is preferable 

to commensurate. 

§ 4. It may be answered, that the first consideration is rather 

in favour of commensurate proof than of particular. If we 

prove of isosceles an attribute essential to triangle, the predicate 

is accidental. If the attribute of containing angles equal to 

two right angles is demonstrable of triangle, it is essential to 

triangle and accidental to isosceles. If triangle is a higher 

class, and univocal, and universally possessed of the attribute, 

it, and not isosceles, is essentially connected with the attribute. 
M 
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Commensurate proof, then, as engaged with essential predicates, 

is preferable to particular. 

§ 5. If the commensurate is univocal, it has more of reality 
than some particulars, they being perishable, while it is im- 

perishable: and its unity does not compel us to believe its se- 

parate existence, any more than the separate existence of quality 

or quantity, or action or passion. If we believe it, we are to 

blame, and not the commensurate. 

§ 6. A demonstration is a proof exhibiting the attribute’s 

cause and reason: the cause is only exhibited by commensurate 

proof: for the commensurate subject is primary, and the pri- 

mary is essential, and the essence of the essential subject is the 
attribute’s cause. Commensurate proof, therefore, is preferable, 
as exhibiting the attribute’s cause and reason. 

§ 7. Our inquiry into the cause of a change or state does not 

cease, and we do not consider it known, till no ulterior cause is 

assignable: the explanation is not finished and complete till it 

proceeds from the ultimate cause. What was A’s motive in his 

departure? The receipt of money. What was his motive in 

this? The payment of his debt. What was his motive in this? 

The performance of his duty to his neighbour. When no ulte- 

rior motive is assignable, the last motive is called the final cause 

of a state or change ;' and when we know this, we know the 

reason of an action. This is no peculiarity of the final cause: 

' An instance of reasoning from 

the final cause, such as takes place 

in art and practical deliberation, is 

given, Metaph. vii. 7. 

amd réxyne Ot yiyverat dy Td Eldoc 
ty rq Wuxg. yiverar yap rb dbytic 
vonoavroc, trey TOE Vyisia, avay- 
ky, et bytéc Eorat, Todi ima pEat, otoy 

opardrnra’ ei O& TovTO, Osppdrnra’ 

kai otTwc dei vost, Ewe dy adyadyy sic 
Totiro 6 abroc Sbvarat toxaroy mot- 
ely. 

And again: ef dyarOjcerar Set 
oparurOijvat ri ody tore Td 6paduy- 
Ova; Todi: rovro & ora ci Oep- 
pavOnoera. rovro b& Titort; root 

bmapxer O& Todi Suvdpe rodro dé 
Hon én’ abr@. 

Compare: of yap ovAdoytopoi THY 
moaxTd vapyny éyovréc siow, éredy 
roudvee 76 rédoc, &c.—Nie., Eth. vi.12. 

Resolve, as well as Science, implies 

a conception of ultimate reasons. od« 

fort mavrug Exovrog dvOpdirov 

mpoaipeoic, od yap Bovdedoacbar 
ob ddr ee Tov Stari. torr yap 
Bovreurindy rij¢ puyije rd Oewpnri- 

oy airiag ridg' 7d yap od evexa 
pla rév airiwy éori... dud ole pn 

Oeig Keira oxomdc ob BovdAsvTiKot.— 

Ethic. Eudem. ii. 10. 
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_and as our knowledge of the motive is incomplete till no ulte- 

“rior motive is assignable, so, in general, our knowledge of a 

cause is incomplete till no ulterior intermediate can be assigned. 

A given figure’s exterior angles are equal to four right angles. 

Why? Because it is an isosceles. Why has an isosceles this 

property? Because it is a triangle. Why has a triangle? Be- 

cause it is a rectilinear figure. If this reason is ultimate, it 

completes our knowledge. This ultimate explanation, which 

alone is adequate, is commensurate. 

§ 8. Objects are knowable so far as they are determinate, and 

unknowable so far as they are indeterminate: now particular 

objects are infinite, while commensurate are simple and deter- 

minate, being the limits and determinations of the infinite. If 
then knowledge is greater, the more knowable its correlative 

objects, commensurate proof, as surpassing its rival in degree of 

knowledge and demonstrativeness, claims our preference. 

§ 9. A proof of two propositions is better than the proof of 

one: commensurate proof, therefore, is better than particular : 

for the commensurate conclusion includes the particular, but 
the particular conclusion does not include the commensurate. 

§ 10. In proportion as a proof is commensurate, the premiss 

approaches to an elementary law:! when we have reached the 

immediate premiss we have reached the elementary law. De- 

duction is perfect when it commences from the primary law: in 

proportion, therefore, as our premisses approach the primary 

law, our deduction approaches perfection. If the proposition, 

1 “Tt is of importance to remark 

that when a sequence of phenomena 

is thus resolved into other laws, they 

are always laws more general than 

itself. The law that A is followed 
by C is less general than either of 

the laws which connect B with C 

and A with B.... Not only are the 

laws of more immediate sequence 

into which the law of a remote se- 

quence is resolved laws of greater 

generality than that law is, but (as a 

consequence of, or rather as implied 

in, their greater generality) they are 

more to be relied on; there are 

fewer chances of their being ulti- 

mately found not to be universally 

true.... They are more nearly un- 

conditional; they are defeated by 

fewer contingencies; they are a 

nearer approach to the universal 

truth of nature... . There needs no 

more to show how much more ge- 
neral the elementary laws must be, 

than any of the complex laws which 

are derived from them.”—System of. 

Logie, by J. S. Mill, book fi. 12. 
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D is A, has the intermediates C and B; if B is a higher class 
than C, commensurate deduction will begin with B. 

§ 11. Some of the above proofs are dialectical. The doctrine 
is clear, if we consider that a man who knows the commensu- 

rate virtually knows the particular. He who knows that every 
triangle contains angles equal to two right angles, though igno- 

rant that the isosceles is a triangle, virtually knows the predi- 

cate of the isosceles. Butif he knows the particular conclu- 

sion, he neither actually nor virtually knows the commensurate. 
Again, the particular is an object of sense, the commen- 

surate of reason. 

CHAPTER XXvV. 

COMPARISON OF AFFIRMATIVE AND NEGATIVE PROOF. 

§ 1. We have shown that commensurate proof is better than 

particular: we proceed to show that affirmative is better than 
negative. Assume‘that proof from fewer petitions, hypotheses, 

or propositions, is, ceteris paribus, preferable to a longer deduc- 

tion: for if the conclusion conveyed is equally certain, the 
shorter proof conveys it with greater rapidity. To prove com- 

mensurately the proposition, that preference should be given to 

the shorter proof, suppose that the certainty of the premisses is 

equal, and that the certainty of the conclusions varies according 
to their order of sequence: and let the conclusion, E is A, be 

drawn either through the middles, D, C, B, or through the 

middles, G, F. The proposition, E is A, as concluded in the 

second deduction, is equally certain with the proposition, D is 

A, as concluded in the first deduction ; but, as concluded in the 

first deduction, it is not so certain as the proposition, D is A; 

for a conclusion is not so certain as its ground and antecedent. 

A preference, therefore, is, ceteris paribus, due to the shorter 

deduction. 

Though both negative and affirmative deduction assume three 

terms and two premisses, yet, as the former only asserts exist- 

ence, the latter both existence and non-existence, the latter 
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requires more propositions, and is therefore inferior to the 

former.) 

§ 2. Again, we know that one premiss must always be affirm- 

ative, as two negatives produce no conclusion: hence, in de- 

ducing the premisses from their ultimate laws, the affirmative 

propositions increase with greater rapidity. If you wish to 

demonstrate the premisses, 

no B is A 

all C is B, 

interpose the middles D and E: the proposition, no B is A, 

will follow from the premisses, 

no D is A 

al B is D; 

and the proposition, all C is B, will follow from the premisses, 

all E is B 

all C is E: 

thus the deduction has added one negative and three affirmative 
premisses. And so in any further prosyllogisms; every affirm- 

‘ative conclusion deriving from two affirmatives, and every ne- 

gative from a single negative. 

If then the ground of proof is more certain and credible than 

the conclusion; and the affirmative is employed as ground of 

the negative, but the negative not as ground of the affirmative; 

the latter, as antecedent and more evident, claims a preference. 

§ 3. The element of deduction is a commensurate immediate 

proposition, and is affirmative or negative according to the con- 

clusion. As existence precedes non-existence, so the affirma- 

tive precedes and explains the negative. Affirmative proof, 

therefore, as composed of preferable elements, is preferable to 

negative proof. 

§ 4. As implied in the existence of negative proof, and not 

implying it reciprocally, affirmative proof has a more primordial 
and elementary character. 

1 The commentators observe that premisses has nothing to do with 

this is a fallacy, as the number of their quality. ; 
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CHAPTER XXVI. 

COMPARISON OF DIRECT AND INDIRECT PROOF. 

§ 1. Having shown that affirmative proof is better than ne- 

gative, we proceed to show that direct is better than indirect : 

and first let us examine their difference. 

The premisses, 
no B is A 

all C is B, 

furnish a direct proof of the proposition, no Cis A. Indirect 

proof assumes the contradictory of the proposition it wishes to 

establish, and educes a confessedly false conclusion. If we 

wish to establish that some B is not A, we assume the pre- 
misses, 

all B is A 

all C is B: 

from these results the confessedly false conclusion, all C is A; 

and as the minor premiss is unquestioned, the major must be 
false, and therefore some B is not A. The position of the 

terms in the two syllogisms is similar; but there is a difference 

in the evidence of the propositions. In the former the propo- 

sition, no B is A, is more evident than the proposition, no C is 

A, and is employed in its direct proof: in the latter the propo- 

sition, some C is not A, is better known than the proposition, 

some B is not A, and is employed in its indirect proof. 

§ 2. The proposition, no B is A, which constitutes the evidence 

in the direct proof, is naturally and absolutely antecedent to the 

proposition, some C is not A, which gives evidence in the indi- 

rect proof; the former being ground, the latter conclusion. 

The conclusion of indirect proof, some B is not A, is not a 

proper conclusion,! and its evidence, some C is not A, is not 

the proper ground; the subject of the latter proposition, C, not 

' The ultimate conclusion of an and the premisses (éxeiva) are not 

indirect proof (ei cvpBaive dvaipei- naturally premisses (24 dv) : for the 
o8a: ri) isnot naturally aconclusion; former, some B is not A, is the sub- 
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being related to the subject of the former, B, as a whole to a 

part; which relation constitutes the ground and ‘conclusion of a 

syllogism. As, then, direct proof employs absolutely antece- 

dent and clearer premisses, it is preferable to indirect, even 

when its conclusion is negative ; much more so when it is affirm- 

ative. 

CHAPTER XXVII. 

COMPARATIVE PERFECTION OF SCIENCES. 

§ 1. A science which exhibits the reason of a fact is exacter 
and holds a higher rank than a science which exhibits the fact 

alone. 
§ 2. The science of an abstract and insulated subject is ex- 

acter than a concrete science: as Arithmetic is exacter than 

Harmonics. 

§ 3. The science of a more elementary subject is exacter 
than that which treats of several elements combined; as Arith- 

metic than Geometry. There is a combination and complexity 

of elements in the subject of the one compared with the subject 

of the other: for points are placed, and units are placeless. 

CHAPTER XXVIII. 

UNITY OF SCIENCE. 

§ 1. It is generically one and the same science which treats 

of the whole of a genus, including the specific derivatives from 

its elements, and their parts and essential attributes.1 Sciences 

altern of one of the premisses of de- | watoat ai tmoripar aepi Ev re 
monstrative proof; and one of the «ai yévog rt meprypadpevar. . odTw 
latter, some C is not A, isthe subal- 7rd caf’ aurd imdpxovra rp yever 
tern of the conclusion of demon- epi 6 siow dmrodekviover.—Met. vi. 
strative proof. 7d # ob ovAXoyiw- 1. at értoripae pépog re Tov byrog 
poc, means, a natural premiss. arorewvopevar Oewpover mepi rovro 
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have not this generic identity, if neither the elements of the 

one are derived from the elements of the other, nor the ele- 

ments of both from the elements of the same third science. 

§ 2. This must be tested by examining the indemonstrable 

propositions on which they ultimately rest; for the principles 
should be homogeneous to the conclusions: and this again may 

be tested by examining whether the conclusions are homoge- 
neous to one another. 

* 

CHAPTER XXIX. 

SEVERAL PROOFS OF THE SAME CONCLUSION. 

The same attribute is susceptible of several demonstrations, 

not merely by a remoter term of the same series, but by a term 
taken from a heterogeneous series. Pleasure may be proved to 

be change because it is excitement, or because it is supervening 

calm: which intermediates belong to different categories. They 
must, however, be mutually attributable, as both are attributes 

of the same subject. We ought to examine under what condi- 

tions the other figures enable us to prove the same predicate by 
different intermediates. 

CHAPTER XXx. 

CHANCE. 

The effect of chance cannot be a conclusion of ‘demonstrative 
science, for it is what remains when we exclude the necessary 

or general. The premisses of deduction are always either ne- 
cessary or general, and give respectively a necessary or general 

7d cupBeBynxdc.—Met. iv. 1. dmav- torw tmvornpne r@ yéver, ra re elon 
tog O& yévouc Kai atcOnowc pia évdc réy cidiv.—Met. iv. 2. 
kai émiorhpn’ oloy ypappareKy pia ' There will be a syllogism in 
odoa maoag Oewpei rac pwvdc. Sid Darapti. (B. St. Hilaire.) 
kai rov bvroc baa eidn Dewpijon pac 
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conclusion: the result, therefore, of chance, being neither ne- 

cessary nor general, cannot form a demonstrative conclusion. 

CHAPTER XXXI. 

. SENSATION. 

§ 1. Sensation is not science. Though the correlative of 

sense is generic, the correlative of sensation is particular, deter- 

minate in time and place, and incommensurate: the demonstra- 

ble is commensurate: sense perception, therefore, is unscien- 

tific. If we could see with our eyes that the angles of a triangle 

are equal to two right angles, we should not, as some assert, 

already have scientific knowledge, but should want demonstra- 

tion. A spectator on the moon, who saw the earth intervening, 

would not know the cause and commensurate reason of eclipse. 

Repeated sensations, however, disclose the commensurate, and 

prepare the way for demonstration. 
§ 2. The value of the commensurate view arises from its in- 

dicating the reason. It is preferable, therefore, to sensation 

and intellectual intuition only when an effect is separate from 

its cause, not when an object is elementary.1 

§ 3. Sense, then, is not the science of the derivative and de- 

monstrable; unless we use the word sense to mean scientific 

demonstration. It would sometimes, however, put an end to 

inquiry; not as conferring knowledge, but as leading to a com- 

mensurate view. If we saw light permeating the pores of glass, 
we should know the cause of transparence, sense perceiving 

the particular, and reason the universal. 

1 Jt is worth observing that intellectual intuition is here opposed to 

universal or abstract conception. 
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CHAPTER XXXII! 

MULTIPLICITY OF SCIENTIFIC PRINCIPLES. 

§ 1. The principles of all deduction are not identical, as may 

be shown by dialectical considerations. 

1 This chapter is closely con- 

nected with chaps. VII. IX. XXVIII. 

The chief point in which Plato’s 

Logic differed from Aristotle’s seems 

to have been the closer connection 

which he made between the Primary 
and Secondary sciences. He seems 

to have thought that the ultimate 

premisses of the secondary sciences 

are deducible from propositions of 

some primary science. This is op- 

posed to the rule of Appropriate 

principles, which guards the variety 

and multiplicity of the body of truth, 

that is endangered by the exclusive 

desire of unity. (ot pa) te réiv oi- 
kelwy dpy@y Noyor kevoi* te OF THY 
brapyovtoy Te yéve Cewpdv dv 
rig paddov AABou TIjv airiay. De 

Gen. An. ii. 8.) This precept is the 
assertion of the inductive against 

the deductive tendency, and always 

requires to be re-enforced when a 

new department of nature is to be 

explored, as the first explanations 

are generally vain attempts to apply 

old laws to the solution of new pha- 

nomena. See Philosophy of the In- 

ductive Sciences, book ii. 2. Com- 

pare Cicero: Omnia hee, que su- 

pra et subter, unum esse, et und vi 

atque und consensione nature con- 

stricta esse dixerunt. Nullum est 

enim genus rerum, quod aut avul- 

sum a ceteris per seipsum constare, 

aut quo ceetera si caréant, vim suam 

atque eeternitatem conservare pos- 

sint. Est enim illa Platonis vera 

vox, omnem doctrinam harum in+ 

genuarum et humanarum artium 
uno quodam societatis vinculo con- 

tineri.—De Orat. iii. 5. 

The question is proposed by Mr. 

Mill: ‘ Since we are continually 

discovering that uniformities, not 

previously known to be other than 

ultimate, are derivative, and re- 

solvable into more general laws; 

since (in other words) we are con- 

tinually discovering an explanation 

of some sequence, which was pre- 

viously known only as fact; it be- 

comes an interesting question, whe- 

ther there are any necessary limits 

to this philosophical operation, or 

whether it may proceed until all the 

uniform sequences in nature are re- 

solved into some one universal law. 

For this seems, at first sight, to be 

the ultimatum towards which the 

progress of induction, by the De- 

ductive method, resting on a basis 

of observation and experiment, is 

progressively tending.”’—System of 

Logic, iii. 14. He decides “ that 
the ultimate laws of nature cannot 
possibly be less numerous than the 

distinguishable sensations or other 

feelings of our nature.” 
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Firstly, they differ like the conclusions in truth and false- 

hood: for though a true conclusion may result from false pre- 
misses; this is the only case in which premiss and conclusion 

differ in character. The true conclusion, C is A, may result 

from false premisses, C is B, Bis A: but if the latter are de- 

duced, the premisses of their deduction must be false; for false 

conclusions can only derive from false premisses, as true pre- 

misses involve a true conclusion. Secondly, false principles 

differ among themselves, for they are inconsistent and contrary. 

§ 2. The same may be evinced by an appropriate deduction. 

The elementary conceptions of many departments of nature are 

heterogeneous, and inapplicable beyond the limits of their ap- 

propriate science. The theory of points, which are placed, can- 

not introduce into its ‘syllogisms the conception of units, which 

are placeless. The transferred conceptions would have to ap- 

pear as predicates of the major term of the science to which they 

were transferred, or as subjects of the minor, or as interme- 

diates to major and minor: or in all positions; some as supe- 

rior to the major, others as inferior to the minor, and a re- 

mainder as intermediate to major and minor: but they cannot 

occupy any of these places. 
There are no common principles from which all truth can be 

deduced; such as the canon, that either affirmative or negative 

must be true.! For subjects are heterogeneous; and some pre- 

dicates are peculiar to the genus of magnitude, others to the 

genus of quality; and subject and predicate must be both 

defined, and then conjoined by the general canon. 

§ 8. Besides, the number of principles nearly equals the 

number of conclusions: and for every new conclusion a new 

proposition introduces a new conception, whether inferior to 

the minor, intermediate, or superior to the major. 

§ 4. Again, as conclusions are infinite, and each succession of 

(homogeneous) terms is finite, (there must be an infinite variety 

of heterogeneous successions.*) 

§ 5.-Again, some principles are contingent, others necessary. 

§ 6. It is plain that, if conclusions are infinite, principles can- 

not be identical, as we have interpreted the expression. If it 

1 See Locke, as quoted in Appendix A. ? See chap. XXII. 
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is only meant that there are principles of Geometry, principles 
of Arithmetic, principles of Medicine, and principles of every 

science, it is absurd to call them identical because they are what 

they are, for thus every thing is identical. 
§ 7. It cannot be meant that every premiss will prove every 

conclusion; for this is at once refuted by Logical theory, or by 

inspection of existing sciences: for principles are immediate 

propositions, and a fresh conclusion cannot be obtained without 

a fresh immediate proposition. If only primary immediate pro- 

positions are allowed to be principles, there is one peculiar pri- 

mary proposition to every heterogeneous matter.! 

§ 8. If it is neither asserted that any premiss will prove any 

conclusion, nor allowed that the premisses of each science are 

peculiar; it may be maintained that all principles are specifi- 

cally diverse, but identical in genus. This cannot be, for we 

have seen that the primary laws of heterogeneous matters are 

themselves heterogeneous. There are two classes of primary 

laws: the canons are common to all sciences; the subject, as 

number, or magnitude, is the exclusive domain of a particular 

science. 

1 “For example; since there is a 
phenomenon sui generis called co- 

lour, which our consciousness testi- 

fies to be not a particular degree of 

some other phenomenon, as heat, or 

odour, or motion, but intrinsically 

unlike all others, it follows that 

there are ultimate laws of colour; 

that though the facts of colour may 

admit of explanation, they never can 

be explained from laws of heat or 

odour alone, or of motion alone, but 

that, however far the explanation 

may be carried, there will always 

remain in it a law of colour... and 
however diligent might be our scru- 

tiny of the phenomena, whatever 

number of hidden links we might 

detect in the chain of causation ter- 

minating in the colour, the last link 

would still be a law of colour, not a 

law of motion, nor of any other 

phenomenon whatever... . White 

colour can in no manner be ex- 

plained exclusively by the laws of 

the production of red colour. In 

any attempt to explain it, we cannot 

but introduce, as one element of the 

explanation, the proposition, that 

some antecedent or other produces 

the sensation of white.”-—Mill, Sys- 

tem of Logic, iii. 14. 
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CHAPTER XXXIII. 

SCIENCE AND OPINION. 

§ 1. Knowledge or Science and its object differ from Opinion 
and its object. 

Knowledge is commensurate, and rests on necessary grounds. 

Contingent truths cannot be objects of knowledge, else they 

would both be necessary and non-necessary: nor can they be 

objects of Reason, for Reason is the beginner of Science ; nor 

of indemonstrative science, for this is the apprehension of im- 

mediate propositions :1 and as all apprehension of truth is either 

Reason, Science, or Opinion, it follows that Contingent truths 

are the object of Opinion. This is confirmed by phenomena: 

the truth of Opinion is precarious: this is explained, if its object 

is the mutable. When a man regards a fact as necessary, he 

regards himself as possessed of Knowledge, not of Opinion: 

when he regards it as actual but contingent, he regards himself 

“as possessed of Opinion, not of Knowledge: confirming our 

position, that the contingent is the object of Opinion, the ne- 

cessary of Knowledge. 
§ 2. Can the same thing in any sense be an object of both 

Opinion and Knowledge, and can we, without identification of 

Opinion and Knowledge, maintain that every object of Know- 

ledge may be an object of Opinion? For then Opinion might 

follow the steps of Knowledge along the intermediates till it 

arrives at the immediate, and why should the one be Knowledge 

and not the other? For the reason or intermediate law, as well 

' Reason, Science, and Opinion, 
are three species of intellectual ap- 

prehension : Reason apprehends first 

principles, Science necessary conclu- 

sions, Opinion contingent proposi- 

tions. 
sisi 6& rig bwoAMPewc Stagopai, 

txiorhun, Kai dd&a, cai podvnorg 

(voiic).—De Anima, iii. 3. 
Suvapec Kab’ dc Kpivoper, aicOn- 

og, Od&a, vovc, émtornun.—lbid. 

76 votiy (UmodapBavey) ppdvyorg, 
(vovc) kai érrvorhun, Kai 06€a.—Ibid. 
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as the fact, may be the object of Opinion. Apprehension of a 

necessary conclusion, based on the definitions which form the 

legitimate grounds of demonstration, is Knowledge, not Opi- 

nion. Apprehension of a proposition as true, but not as educi- 

ble from essential and definitive theorems, is Opinion, not 

Knowledge.! If based on immediate propositions, it is Opinion 

both of fact and of reason: if not based on immediate proposi- 

tions, it is Opinion of fact alone. 

§ 8. The object, then, of Science and Opinion is only iden- 

tical in a manner similar to that in which the object of true and 

false apprehension is identical. If the object of true and false 

Opinion were identical in the way in which some explain, 

among other strange results it would follow, that a false Opinion 

is no Opinion. But the word Identical is equivocal: the object 

of true and false Opinion is identical in one sense, and not in 

another. The commensurateness of diameter and circumfer- 
ence, which is an object of false belief, is not in the same man- 

ner an object of true belief. While the material element, the 

terms of the theorem, is the same, the formal elements are op- 

posed : so that the object of true and false belief must be partly 

identified and partly distinguished. The same holds with 

respect to the objects of Science and Opinion. They agree in 

the subject and predicate of their theorem, and agree in their 

conjunction, but differ in the mode of their conjunction ; the 

one connecting them necessarily and essentially, the other con- 

tingently and accidentally. 
§ 4. It follows, that Knowledge and Opinion of the same fact 

cannot coexist in the same mind: for we cannot believe one 
and the same truth to be both contingent and necessary.? The 

object of Opinion and Knowledge may be identical in two dif- 

ferent minds, but not in the same mind: for we cannot at the 

same time entertain the two beliefs, that the conjunction of 

1 bwapxew Kar’ ovoiay Kai Kara 
ro éldog. Science then rests on a 

knowledge of the Idea according to 

both Plato and Aristotle. They dif- 

fered, however, as to the nature of 

the Idea, though they would express 

it in the same definition. 6 Dwxpd- 

Tyo Ta KaOddov ob xwptoTa érroiee 
0852 rode dpiopobc ot 0 éxwprcav, 
kal rd roabra THY Syrwy "Idéac 

mooonyopevoayv.—Met. xiii. 4. 
2? The Axiom states that nothing 

can be the subject of contradictory 

predicates. 
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man and animal is accidental or contingent, and essential or 

necessary. 

§ 5. Further distinctions between Inference, Reason, Science, 

Art, Wisdom, Philosophy, belong rather to Physical or Moral 

Science than to the present treatise.! 

CHAPTER XXXIV. 

SAGACITY. 

Sagacity is a talent of guessing rightly at the intermediate 

when there is no time for consideration. A man observes that 

the bright side of the moon always faces the sun, and quickly 

divines the explanation that her light is borrowed: or observes 

a man in conversation with a capitalist, and conjectures that his 

object is a loan: or understands the friendship of two persons 

by referring it to a common enmity. In all these cases the 

extremes are observed, and at once deduced from the interme- 

diate causes. The moon, C, shines with light borrowed from 

the sun, B; and therefore, its luminous face is opposite the 
sun, A. The conclusion, C is A, is noticed, and immediately 

analysed into its premisses, C is B, Bis A. 

1 Psychology, or at least a por- 
tion of it, belongs to Physical sci- 

ence. Aekrioy ay sin rp mepi GboEwS 
Oewonriep epi Wuxijc padAoy 7 Tig 

Brno, Soy padrov 4 UA Oe Exsivny 
pooc toriv } dvdmadw... aropn- 

see & dy tig wérepoy wept maonc 

Woxiic Tile puouije ore 7d Eizeiv, 7 

wept Toc...  ovK tort Waoa H 

pox? xivhoewc apy) obdt ra pdpra 
dravra... dijov oby we ob rept 
maonc Wuxiic Aexréov. odd? ydp Ta- 

oa Puy pbowc, GAG Tt pdptoy adbriic 
ey 7 Kai mAsiw.—De Part. Anim. i. 

1. Kwai repi Wuxiic éviac Oewpijoat 
Tov gvorkod, boa py avev THe bAnc 

éoriv.—Met. vi.1; Nic. Ethic. vii. 3. 
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CHAPTER I. 

PROBLEMS OF SCIENCE. 

§ 1. Problems and theorems are equal in number: problems 
are four: 

(1) The question of Fact: Has a given subject a certain 

attribute? 

(2) The question of Reason: What is the cause that a given 

subject has a certain attribute ? 
(3) The question of Existence : Does a given subject exist? 

(4) The question of Essence: What is the nature of a given 

subject ?} 
§ 2. The word,? Whether, when we inquire Whether this or 

that of certain enumerated cases is true, as when we inquire, 

Whether or not the sun is eclipsed, generally indicates a ques- 

tion of Fact: for the inquiry ceases when the Fact is known; 

and, if known at first, the word Whether does not enter the 

question. 

§ 3. The inquiry into the Reason follows upon knowledge of 

the Fact: when we know that the earth is subject to earth- 

quakes, and the sun to eclipse, we inquire, what is the cause of 

earthquake and eclipse ? 

§ 4. It is a different problem, when we inquire into the ex- 

istence or non-existence of an agency or substance: as when 

we ask, Is there, or is there not, a centaur? Is there, or is 

there not, a God? 

1 The two last of these are pro- 

blems of Inductive, but first princi- 

ples of Deductive Science; the one 

being the hypothesis, the other the 

definition. The attribute, as well as 

the subject, must be defined (book 

i. 10), so that, to a certain degree, 

the second problem also is assumed 

among the principles of Demonstra- 

tion. 

2 éy rotg dyrueypévorc dei Tou 7ro- 
répou 1) S4rnow.—Met. x. 5. 
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§ 5. When we know the Fact that an agency or substance 
exists, we inquire into its Essence or nature: What is the na- 

ture of man? What is the nature of a God? 

CHAPTER II. 

THE OBJECT OF INQUIRY IS ALWAYS THE INTERMEDIATE. 

§ 1. Problems and theorems may be classed as above. When 

we inquire (1) the Fact, whether a subject possesses an attri- 

bute; or (3) the simple Existence of the subject; our inquiry 

is, Has it, or has it not, an Intermediate? 

§ 2. When we know (38) the Existence of a subject, or (1) 

the Fact that it possesses an attribute; in other words, when 

we know the simple or modified Existence of the subject; and 

proceed to inquire (4) into the Essence of the subject, or (2) 

the Reason of its attribute; then our inquiry becomes, What is 

the determinate Intermediate ? 
§ 3. The questions (1), Does the moon wax or wane? Is the 

moon eclipsed? referring to a particular property of the moon, 

are questions of modified Existence: (8), the Existence of the 

moon or of night, if discussed would be a problem of simple 

Existence. 
Two of the problems inquire, Is there an Intermediate? and 

two, What is the Intermediate? for the object of inquiry is al- 
ways a Cause, and the Cause enters as an Intermediate. To 

inquire, Is the moon eclipsed? is to inquire, Is there a Cause of 
the moon's eclipse? When this is settled we proceed to in- 

quire, What is the Cause of the moon’s eclipse? The Cause of. 

a subject’s existence, or of its possessing an attribute essential 

or accidental, always enters syllogism as an intermediate. By 

the simply existing subject I understand the earth, the sun, 

the triangle: by their modifications or attributes, equality, in- 

equality, eclipse, interposition. 

§ 4. The problem of Reason may be identified with the pro- 

blem of Essence. The problem and solution, What is the 

o 
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nature of eclipse? The deprivation of the moon’s light by the 
earth’s interposition ; are identical with the problem and solu. 

tion, What is the Cause of eclipse? The earth interposing de- 

prives the moon of light. The question, What is the Essence 

of harmony? and the answer, A numerical ratio of grave and 

acute, are identical with the question and answer, What is the 
Reason of grave and acute harmonizing? Their having a cer- 

tain numerical ratio. The question, Is it a Fact, that grave 
and acute possess the attribute of harmonizing? becomes the 

question, Have grave and acute a numerical ratio? and after 

this is settled, ensues the question, What is the reason of their 

harmonizing? or, What is their numerical ratio? 

§ 5. Sensible intermediates show that the object of search is 

always the intermediate; for sensation would render inquiry 

unnecessary, by indicating the commensurate antecedent. A 

spectator on the moon would not need to inquire into the Fact 

or Cause of eclipse, for sense would connect the particular 

eclipse with the particular interposition; and out of this he 
would elicit the commensurate conjunction. 

§ 6. The knowledge of the Reason, then, is identifiable with 

the knowledge of the Essence. For the Essence of the subject 

is the Reason of its simple existence: and the Reason of the 
attribute constitutes its Essence. 

CHAPTER III. 

DEFINITION AND DEMONSTRATION HAVE NOT THE 
SAME PROVINCE. 

§ 1. The object, then, of research is always the Interme- 
diate.1 Let us next examine how the Essence or fundamental 
character is discovered and explained, and what is the nature 

' Mr. Whewell asserts (Philoso- discovery of the major extreme; but 
phy of the Inductive Sciences, book he does not observe that what he 
ii. chap. 5.) that the discovery of calls the “second extreme” is really 
the middle is not so important a the middle of an original syllogism. 

"step in the progress of science, as the The phzenomenon that Kepler ob-. 
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and the object of definition, beginning with a preliminary dis- 

cussion closely allied to what has preceded; whether the same 
object under the same aspect is both demonstrable and de- 
finable. 

§ 2. Some matters of deduction must be indefinable, for syl- 

logism in the second and third figure is negative and particu, 

lar: but definition, stating what an object is, must always be 

affirmative and universal. 

§ 3. The objects of affirmative conclusions in the first figure 

cannot all be definable: for, if all knowledge of the demonstra- 

ble results from demonstration, all the demonstrable must be 

indefinable ; else, possessing the definition and not the proof, 

we might know the demonstrable without demonstration. 

§ 4. The same may be seen by induction; there was never a 

case in which an attribute, essential or unessential, was learnt 

by mere definition. 

§ 5. If definition is limited to the characterization of sub- 

stances, attributes are indefinable.+ 

§ 6. We have shown that some objects of demonstration are 
indefinable. To show that some objects of definition are inde- 

monstrable, we may repeat one of our former arguments. Unity 

of the truth implies unity of knowledge; and to know a dedu- 

cible truth is to possess its deduction: a deducible truth, there- 

fore, cannot be known by definition. 
§ 7. Again, definitions are the principles and foundation of 

deduction: and the principles are indemonstrable: else there 

would be elements of the elementary, and foundations of the 

foundation, in endless regression. The primary or limiting 

truths, therefore, are definitions incapable of deduction. 

served, the conclusion of the original plained by what forces Mars was 

syllogism, was : impelled in his elliptical course, in 

Mars is seen in certain positions. which the forces would be the 

After many unsuccessful attempts, middle. 

Kepler explained this by assuming : 1 This, however, is not true. ga- 

Mars describes an ellipse about vepdv dred mpwTuc Kai dwhdc dpto- 

the sun. . poc kai rd ri ty elvar Tey ovowwy 

The elliptical motion of Mars is éorw: od pijy adhd kai ray dddwv 

here the middle; it would be the dpoiwe éori, Ay ov Tpwrwc.—Met. 

major of a syllogism, which ex- vii. 4. See Post. Anal, i. 10. 
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§ 8. The objects of definition, then, and demonstration are 

not always identifiable: nor are they in any case. For the 

defined is the essence or fundamental character, and this is 

always postulated or assumed in science, not demonstrated :! 
as the mathematician assumes, not demonstrates, the nature of 

Unity, or the nature of Even. 

§ 9. All deduction conjoins or disjoins a subject and predi- 
cate: in definition there is no subject and predicate. Animal 

is not attributed to Biped, nor Biped to Animal: Plain to 
Figure, nor Figure to Plain. 

§ 10. Again, Essence differs from Fact: the definable is an 

Essence, the demonstrable a Fact: and as Essence’ and Fact 

are not, like Triangle and Isosceles, related as part to whole, 

they require a different mode of explanation. 

§ 11. We have seen that neither the whole classes of the de- 

finable and demonstrable can be identified, nor any of their 
members :% and the same difference that exists between the 

definable and demonstrable will exist between definition and 
demonstration. 

‘In the Greek we have bzroribé- 
pevat TO ri éore: this is an inaccu- 

rate expression: 6 ydo dpropog Georg 
pév goriv, dwd0eorc 8 ode Eort.— 
Book i. 2. 

2 The indemonstrability of first 

truths is expressed by Plato, when 

he makes Socrates as teacher pro- 

fess the obstetrical art. (@yovdc sipe 
copiac. .pacevecOai pe 6 Oed¢ dvayKa- 

Za, yevvay 6& drecwrvoev. Thevet. 
§20.) Ideas and principles must be 

the spontaneous growth of the mind ; 

they cannot be imparted from with- 

out; they are not, like deductive 

conclusions, implied in previous 

knowledge; they require a new per- 

ceptive power, and the first genuine 

perception of a great principle is, as 

it were, a new birth. The only 

assistance to their development that 

a teacher can contribute, is the use 

of the Elenchus, the rejection of un- 

sound maxims and distorted views, 

by deducing their false consequences, 

or showing their discordance with 

acknowledged truth. (Bacavigev 

mérepov eidwrov Kai Weddoe dzro- 
Tikre TOU véov % Oidvoa, 7 yovtdy 
re kai &dnGic.—Theeet. § 20. adda 

pepe OF abrd coy oxepdpeda, yor- 
pov i dvemaioy ruyxave by.—lbid. 
§ 23.) 
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CHAPTER IV. 

CATEGORICAL PROOF OF A DEFINITION. 

Beside the considerations hitherto alleged to show that 

a definition cannot be deduced, we may observe that the terms 

of a syllogism in which the essence is demonstrated must be 

peculiar to one another and reciprocate: if A in the conclusion 

is peculiar to C, A the major must be peculiar to B the inter- 

mediate, and B to C the minor. Again, in order that A in the 

conclusion may be essential to C, A the major must be essential 

to B the intermediate, and B to C the minor. Unless we have 

a pair of essential premisses, if B is not essential to C, as well 
as A to B, A in the conclusion will not be essential to C. B, 

then, will be the essence of C, as well as A; and B will be its 

essence antecedently to A. If C is Man, and A its deducible 

definition; B the intermediate will be a prior definition, and 

some other intermediate prior to B. The minor premiss of the 

deduction will always be a petitio principit; for when we assume 

that C is B, we assume the essence of C. It will be better to 

suppose that there are only two premisses to the deduction, 

and these, therefore, primary and immediate; and then it will 
be clear, that proof by convertible propositions always involves 

a petitio principit, whether Man, the Soul, or anything else is the 

subject of definition. In order to prove that the soul is the ori- 

ginal cause of life, because it is a self-moving number, we must 

postulate that the soul in its essence is a self-moving number. 

For if A is merely the predicate of B, and B of C, it does not 

follow that A is the essence of C. And if A, though essential, 

is only part of the essence, as animality is part of humanity, 

and not identical, or the whole essence of B, and B of C; we 

cannot conclude that A is the whole essence of C. If, on the 

other hand, the premisses are of this character, then B is the 

antecedent essence of C, and the demonstration is vitiated by a 
petitio principi. 
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CHAPTER V. 

ESTABLISHMENT OF DEFINITION BY DIVISION. 

§ 1. Division, as we saw in the analysis of the figures, cannot 
enable us to deduce a definition.1 The conclusion of the pro- 

cess, like the conclusion of induction, is defective in necessity. 

A conclusion must not be a matter of question or concession, 

but the inevitable consequence of the premisses, unaffected by 

concession or denial. In establishing a definition, you ask 

whethet Man is animate or inanimate; and assume, not deduce, 

that he is animate. Again, after dividing Animal into terrestrial 

and aquatic, you do not deduce but assume that he is terrestrial. 

§ 2. At the end, you do not deduce necessarily, you only as- 

sume, that the combination of these elements is the essence of 

Man. The number of the elements is immaterial. Though the 

assumptions might warrant some conclusion, the syllogism ac- 

tually drawn is inconclusive: though it might be inferred that 

the combination is a predicate of Man, what necessity is there 

to conclude that it is his definition? 

§ 3. Again, how can you be sure that there is no excess nor 
deficiency in the elements, that none were passed over in the 

division? This fault, however, though often incurred, may 

be avoided, if, without pretending to deduction, we assume 

only essential predicates, and carry on a continuous and unin- 

termittent division till all the elements are exhausted; which 

must be the case when we arrive at a species no further divi- 
sible. 

§ 4. In this process, however, as in Induction, though some 

truth may become evident, it is not by syllogism. Though you 
close the process by selecting and putting together the defini- 

tion, you do not conclude: you are just as liable to the ques- 

tion, Why? as if you assert the necessity of a conclusion with- 

out having produced any intermediate. You assert the essence 

' Prior. Anal, i. 31. 
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of Man to be, wingless, biped, footed, animal: at every stage 
of the process I demand a proof. 

§ 5. You may prove, perhaps, that every thing is mortal or 

immortal, and continue the subdivision: but this array of sub- 

divided branches is not a definition of Man: so that, though 

proof enters the division, the definition of Man is not proved.? 

CHAPTER VI. 

HYPOTHETICAL PROOF OF DEFINITION, AND PROOF 

BY DEFINITION OF THE OPPOSITE, 

§ 1. Is Definition susceptible of an hypothetical proof, if we 

assume as our major, that the reciprocating combination of es- 

sential predicates is the definition; and as our minor, that cer- 

tain predicates are essential, and when combined reciprocate 

with the subject ; and thus conclude that these predicates com- 

pose its definition? Here, as in the former case, the minor 

premiss is a petitio principit. ; 
§ 2. Again, in proving we do not define Proof, for the pre- 

misses are always related as whole and part: so in deducing a 

definition we ought not to assume among our premisses the 

definition of Definition; but as, if our proof is disallowed, we 

maintain it by defining Proof; so, if our proof of definition is 

disallowed, we may answer by defining Definition? As we 

draw a conclusion independently of the definition of proof, so. 

' Though Division is no proof of 

Definition, yet it is of great. use in 

the investigation of a Definition. 

See chap. XII. 

2 roiro yap Exetro npiv To ri hv 
sivat. The past tense zxecro sug- 

gests the reason why the 7y, to 
which it is equivalent in the formula 

ri Hy elvat, isin the past tense. It 
signifies a definition as employed in 

proof; and the #y is in the past 

tense, because the definition was as- 

sumed before it is employed to sup- 

port a conclusion. At the time of 
its assumption we may suppose that 

the present tense was used, as above, 

where a definition professes to be 

proved: rovro dp’ tori rd elya 
exeivep. 
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we ought to prove a definition independently of the definition 

of Definition.1 
§ 3. A hypothetical demonstration, that assumed the es- 

sences of opposites to be opposite, and, as dividedness is the 
essence of evil, concluded that the essence of good is undivided- 

ness, would be similarly guilty of a petitio principis. The 
conception introduced to prove an essence must be an essence, 

but not identical with the essence to be proved; nor, as in the 

case of opposites, must they possess the same definition, and 
reciprocate. 

§ 4. Both the proof by division and the proof by hypothesis 

are liable to the objection, that they introduce in the conclusion 
a unity among the elements that did not appear in the premis- 

ses.2 Why is Man defined to be a terrestrial biped animal, and 

not rather, a terrestrial, and a biped, and an animal? Why do 

these elements combine into a single essence more than the 
predicates Grammatical and Musical ? 

CHAPTER VII. 

ESSENCE CANNOT BE PROVED, 

§ 1. How does Definition unfold the essence, if it neither, 

like syllogism, shows that from certain assumed existences the 

existence of something else necessarily follows ; nor, like induc- 

tion, that a law holds because it has no exception? Both these 

»methods prove existence, not essence: what other method re- 

mains? The definer, surely, does not point out the essence 

with his finger as an object of sensation? 

§ 2. How can the Essence possibly be exhibited? For 

knowledge of the essence necessarily involves a knowledge of 

the existence. We cannot understand the essence of a nonen- 

1 Though the hypothetical proof 

is not demonstrative, yet it is useful 

in investigating a definitiun. See 

chap. X11. Also proof by the defi- 

nition of the opposite, though ‘little 

more than a petitio principii, is 

useful for this purpose. See Nic. 

Ethic. wodAdxic pdv ody yvwpiZerat 

h évavria tic dad rig ivayriac. 

Book v. 1. 

2 See Metaph. vii. 12. 
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tity, such as Goatstag, though we may understand the meaning 
of the name. How can one and the same method evince both 

the essence and the existence?! For essence and existence are 
distinct truths; and the object of definition is single, like the 
object of demonstration. 

§ 8. Again, as no truth but essence is indemonstrable, and 

existence is not essence,” for existent is never a genus, it fol- 

1 The difference between Defini- 

tion and Hypothesis is pointed out 

by Mr. Mill: the latter he calls a 

Postulate. “The Definition of a 

thing, along with the meaning of a 

name, covertly asserts a matter of 

fact. This covert assertion is not a 

Definition, but a Postulate. The 

accompanying Postulate affirms the 

teal existence of things possessing 

the combination of attributes set 

forth in the definition; and this, if 

true, may be- foundation sufficient 

on which to build a whole fabric of 
scientific truth.” In contending, 

against Stewart, that Definitions are 

not the original premisses of science ; 

that the conclusion follows not from 
the Definition, but from the tacit as- 

sumption of a matter of fact; he may 

seem to have the concurrence of 
Aristotle, who makes much the 

same assertion: (oi Spor obK eiowy 
brobicec....adN’ év raic mpordoe- 
ow ai brobicec....elor yap br00é- 
cae Jowy bvTwy Tp éxeiva élvat yi- 
verar TO oupripacpa.)—Post. Anal. 
i, 10. Speaking too of premisses he 

only names the hypotheses: (ai dpyai 

kai al eydpevae brobéceg avrai 

eiot. Post. Anal. i. 19. See also 
Prior. Anal. ii. 17, and Nic. Eth. vii. 

8. dpxy, Gomep tv roig paOnpart- 

xote.al broPécec:) however, at other 

times he only specifies the Defini- 

tions, (ért, ai doxat rav drodeibewy 
P 

Sptopol....4 7d wpwra dptopoi Ecoy- 
rat dvamédexrot.—Post. Anal. ii. 3. 
kat doy emiorhunc elvai riva 

gapiv, g rode Spove yrywpiloper.— 
Post. Anal. i. 8.) the truth being, 
that both of these elements, as well 

as the Axioms, are necessary. (iviag 
pévroe tmoripac oddity kwhbe Erna 
roirwy mapopay ... ddrdX’ odbdiy 
qTrov TH ye pbou tpia Tava tort. 
Post. Anal. i. 10.) Mr. Mill indeed 
says that the Postulates are the pre- 

misses on which the theorems de- 

pend ; and while these are retained, 

it would make no difference in the 

certainty of geometrical truths, 

though every Definition were laid 
aside; and that the conclusions 

which seem to follow from a Defi- 

nition do not follow from the Defi- 
nition as such, but from an implied 
Postulate. (System of Logic, book 
i. 8.§6, 7.) But, like Aristotle, he 
makes the Postulate include the De- 

finition ; for it is the idea or object. 

presented by a Definition which is of 

importance in demonstration, not 

the name by which this idea or 

object is symbolized. 

2 This is not accurate: only the 

existence of the attribute or effect is 

demonstrated : the existence of the 

primary substance or cause is as- 
sumed in the Postulate or Hypo- 

thesis. (Post. Anal. i. 10.; also ii. 

8. ra deca kai rac dpxae Kai elvac 
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lows, that all existence is demonstrable. This is verified by the 

processes of the actual sciences: the geometer assumes the 

conception of Triangle, but demonstrates its existence. What, 
then, does definition unfold? It cannot unfold the essence of 

Triangle, for we cannot know the essence without knowing the 
existence. 

§ 4. The recognized definitions never prove existence. You 
define a circle to be a line equidistant from a middle point. 
What necessity is there that such an object exists? and again, 

why is such an object a circle and not bronze? Definitions 
neither evince the possibility of their objects’ existence, nor 

that they belong to the object professedly defined, but are 
always open to the question, Why? 

§ 5. As definition must unfold either the essence of a reality 

or the meaning of a word, and cannot unfold the essence, is it 

any sentence unfolding the signification of a word? No: else 
nonentities would be definable, for their name may have a sig- 

nification: and all speech would be definitions; for every sen- 

tence might be named ; and the contents of the Iliad would be 

a definition of the name. Besides, the signification of a word 
can no more be evinced by demonstration or definition than the 
essence of a reality. 

§ 6. It is clear that demonstration and definition, and the 

objects of each, are distinct: and that definition is not demon- 

kai ri torw drobicOa dei, and 

Metaph. vi. 1. pavepdy bre obk Eorey 
drddeuktc obciag obb& Tod Ti tor, 

adr Tic Grog TEd70¢g Tij¢ On\w- 

cewc. dpotwe & od0” ei Eri ph 
tore Td yévog mepi 5 mpayparevov- 
rat, ovdiv déyovat, Sid rd Tie adriig 
elvat Stavolag ré re ri bore Sijov 

movety kai ei Eort TOUTO.) 

The difference between Existence 

and Essence, i. e. between Hypothe- 

sis and Definition, is pointed out by 

Plato, Theet. § 139, and § 147, 

amedexoueOa bre tiv mpwTwY odK 
ein Adyog, &E dy ra dhrda obyxKeran, 

Gidre abrd Kal? avtd Exacroy cin 

doivOerov, kai obd8 rd elvan mepi 
abrov dp0iic Exou mpocpéporvra Ei- 
améiy. He seems to point out the 

distinction between peculiar and 

common principles, i. e. between 

Theses and Axioms, when he makes 

some of the birds in his aviary keep 

in flocks separate from the rest, 

while others pass from one flock to 

another, and fly about everywhere. 

by éxdory Puxy morhowper mepore- 
peiva twa mavrodaméy dpvidwy, 
Tag piv car’ dyé\ag obcac xwpic 

tév Gdwy, rag O& Kar dXiyag, 

éviag 6: povac Sid Tracey Say dy 

roxwor weropévac.—Ibid. § 181, 
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strative; and that essence can be discovered neither by demon- 
stration nor by definition. 

CHAPTER VIII. 

TWO KINDS OF DEFINITION. 

§ 1. We must now reconsider whether any of the above state- 

ments are inaccurate; and again inquire what is the nature of 
definition ; and whether essence in any sense is definable or 

demonstrable, or absolutely indefinable and indemonstrable. 

To know the essence, as we said, is the same as to know the 

reason of the existence.1_ For every thing has a reason: and 
this is either identical with the object or distinct; and if dis- 

tinct, either demonstrable or indemonstrable. If one cause is 

demonstrable, another indemonstrable cause must be the inter- 

mediate; and the proof is in the first figure, and the conclusion 

affirmative and universal. In this mode of demonstrating the 
essence, we prove one definition by another; for the interme- 

diate that proves an essence or a peculiar predicate must itself 

be an essence or a peculiar predicate. Of two definitions, then, 

one is proved and the other assumed: and, as we said before, 
this is not a demonstration, but a dialectical proof, of the es- 

sence.? 

§ 2. We will now start again, and show how far demonstra- 
tion is concerned with the essence. 

Knowledge of a cause is either subsequent to knowledge of 

the fact or simultaneous, but never antecedent: in like manner 

knowledge of the essence never can precede knowledge of ex- 

istence. ; 

§ 3. Knowledge of existence is either accidental, or implies a 

partial perception of the essential character :3 as when we both 

know the existence of thunder, and that it is a eertain noise in 

the clouds: or the existence of eclipse, and that it is a certain 

1 Post. An, ii. 2. 2 Post. An. ii. 4. 5 Knowledge of 

the existence is essential when simultaneous to knowledge of the essence. 
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loss of light: or the existence of man, and that he is a cer- 

tain animal: or the existence of the soul, and that it is a 
certain self-moving power. Accidental knowledge of the ex- 
istence is no advance towards knowing the essence. To inquire 

“into an object’s nature, without adequately knowing that it 
exists, is to inquire into a nonentity. But a knowledge of its 

existence, in which the object itself is partially recognized, is a 
step towards a conception of its nature: so that the two kinds 

of knowledge vary together in their degree of completeness. 
§ 4. Suppose that the object is partially perceived: and, in 

the first case, let A represent Eclipse, C the Moon, and B the 

Earth’s interposition. To inquire whether C is A—whether 
the moon is eclipsed—is to inquire whether C is B,—whether 

she has experienced the earth’s interposition; that is, whether 

she has satisfied the definition of A:1 if this can be asserted in 
a minor premiss, we assert the conclusion. Or, it is to inquire, 

which of the contradictory majors, A or not-A, is defined by 
the existing intermediate B: whether the conditions of con- 

taining angles equal to two right angles, or the conditions of 

the contradictory predicate, are satisfied by the triangle. When 
the premisses are immediate truths, they furnish a simultaneous 

knowledge of fact and of reason. 

§ 5. Otherwise they inform us of the fact alone: if our 
proving intermediate is the phenomenon, that at full moon 

bodies, between which and the moon there is no intercepting 

body, cast no shadow, we know the fact of eclipse without the 

cause, the existence without the essence. 

§ 6. When we know the fact that C is A, to inquire into its 
reason, B, is to inquire into the definition of A the major: is it 

the earth’s interposition, or the moon’s extinction, or rotation 

on her axis? Let C represent a Cloud, A Thunder, B the ex- 
tinction of fire. What is the reason that a cloud thunders ?2 

Because fire is extinguished in the cloud. We have the syl- 

1 That Xéyoc here means defini- dxpov' 51d méoa at tmorijpar ov 
tion appears from a passage below: dpiepod yivovrat, 

kai fore ye Adyog rd B rov A row ? This definition is given by 
mpwrov dkpov: andfrom chap. XIV. Anaxagoras, and rejected by Ari- 
art Ot rd péoov Adyog Tov mpwrov  stotle. (Meteor. ii. 9.) His own ac- 
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logism, C is A, because C is B, and B is A: and the middle 

term, B, is the definition of A the major: assuming that the 

definition of Thunder is, the extinction of fire in a cloud. If 

there is another intermediate, it will be a prior definition.1 

§ 7. Such is the method by which the essence is discovered : 

and it appears that the definition is not demonstrable, and yet 

involves a demonstration. It is true, as appeared in the pre- 

liminary discussion, that essence is indemonstrable: but it is 

also true, that, when an object is distinct from its cause, its 

definition involves a demonstration. 

§ 8. While some objects are thus distinct from their cause, 

others are identical: the essence of the latter is immediate and 

elementary: and both their existence and definition must be 

assumed in an hypothesis, or otherwise unfolded: as the defini- 

tion and existence of the monad are assumed by the arithmeti- 

cian. When objects have an intermediate and a distinct cause, 

their existence and essence are unfolded in demonstration, 

though their essence is not directly demonstrable. 

count may be given in the words of 

his scholiast, (p. 269 of Ideler’s edi- 

tion,) yiverar Bpovri) tk rijc Karvw- 

Soug dvabupidcewc tv TH viper aTro- 
wAaopévnc Kal, Tov végove EEwley 
muKvovpévov Oud thy Wie, ixrupy- 
vilopévng Biaiwc wal vigon tid 

mrnrroveng Kai warayov wovobone. 

Compare his account of Wind: dye 
ow 4 Karvodne avabvpiace Kai 

géperar TANGIoY Tov dmoyEiou dépog, 
kal mpoorraiovea Kikhy Kivoupé- 
vy oopare xeirat Kai wenavnpévny 
sig Ta Taya Kivnow oteiTaL.— 

Ibid. p. 240, and of Rain: 76 zepi 
THY yay bypby br ray axrivwr Kai 
ind ric GdAne Tig dvw0ev Oeppdrn- 

Tog arpobpevoy péperar ayw* TIC 

62 Oeopdrynrog dmodurobone Tie dva- 

yovonc abrd, ovviorara mad 4 

adrpig Puxopivn rai yiverar bowp, 
yevopevov Ot péperar waduy mpde THY 
yiiv.—Meteor. i. 9. Many other 

examples of causal definition may 

be found in this treatise, which, like 

that cited from Anaxagoras, though 
false as doctrines of physical sci- 

ence, may serve as models in point 

of form. 

1 This is the case when the cause 

is not only distinct, but also demon- 

strable. (gore Te airioy, Kai Tovro 7 
rd abrd 7 GAXo, Kav 7 dAdo, 7} dz0- 
Sexroy % dvamddexroy.—See be- 

ginning of chap.) Such a demon- 
stration would be the petitio prin- 

cipii discussed in chap. Iv. 



[ 110 } 

CHAPTER IX. 

DIFFERENT KINDS OF DEFINITION. 

§ 1. Definition is an exposition or statement exhibiting the 

essence: one kind exhibits the signification of a name, or of an 

expression, such as, Triangular character, used instead of a 
name. When we know that an object exists corresponding to 

the name, we investigate its cause; a difficult investigation, be- 

cause, as we said above, its very existence is hitherto unknown, 

or only accidentally known. 
§ 2. The Unity of a statement is constituted by aggregation : 

as the Iliad is one aggregate of many statements: or by essen- 

tial unity in the subject and predicate of a proposition. 
§ 3. Besides nominal definition there is real definition; a 

statement exhibiting the cause of existence. The former indi- 
cated without proof: the latter is a demonstration of the es- 
sence without a demonstrative form. When it is asked, Why 
does it thunder? the answer is, Because fire is extinguished in 

a cloud. When it is asked, What is thunder? the answer is, 

The extinction of fire in a cloud. One and the same statement, 

disguised in form, becomes a definition, or a proximate demon- 

stration.! 
§ 4. Another definition is the conclusion of an essential de- 

monstration :2 as when we define Thunder, a certain noise .in 

the clouds. 

1 i.e. a demonstration by the im- 

mediate cause. 

2 ob yap pévoy rd Sre dei roy 
éptorixcdy Adyoy Sndovy, GAA Kai 
tiv airiay ivumapyew Kal tydai- 
vecOa viv Ot bore ouprepacpal’ 
ot Adyor Ty Bowy ciciv.—De Anima, 
ii. 2. 

Several questions may be asked 

with respect to these causal defini- 

tions. 

a. Definitions consist of cause and 
effect ; they also consist of genus 

and difference. What is the rela- 

tion of the cause and effect to the 

genus and difference? Is the cause 

a generic or a differential element? 

Or are genus and difference only 

constitutive of the formal cause, so 

that the other causes are neither 

generic nor differential ? 

b. This suggests another question : 
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§ 5. Definition of the immediate is an indemonstrable thesis, 

or position of an essence. 
§ 6. Real definition, it appears, has three species :! 

(1) An indemonstrable statement of the essence. 

(2) A deduction of the essence without the deductive 
form. 

(8) A conclusion of a deduction of the essence. 

§ 7. We have now inquired how far essences are demonstra- 
ble or indemonstrable, and what essence is demonstrable: and 

how many kinds and objects of definition there are, and how 

far it proves the essence: and how far demonstration and defi- 

nition are identical in object, and what is their relation. 

CHAPTER X. 

CAUSATION. 

§ 1. Science is knowledge of a cause: there are four sorts of 

cause: the formal; the material, or the necessitating antece- 

dent; the efficient, or the first excitement: and the final: all of 

these appear as intermediates. 

What is the relation of the formal to 
the other causes ? for they ought to 

be contradistinguished ; and yet in 

many cases it would seem to be im- 

possible to give the form or essence 

of an object without specifying its 

material, efficient, or final cause ; as 
in the definition of Eclipse, or Thun- 
der, in the preceding chapter. Or 

is form equivocal, in one sense ex- 
cluding the other causes, in another 

including the prowximate, efficient, 

final, or material cause ; as may be 
implied in the words, 6 avrdc¢ Abyog 

di pay dwrédatig cvvexng, w0i dé 

éptopoc? chap. 1x. 
c. Cause and effect are essentially 

connected, and two modes of essen- 

tial connection are described, book i. 
chap. Iv. and xx1I. In which of 

these ways are cause and effect re- 

lated? Is the cause a predicate of 

the effect, and found in its defini- 

tion, as animal in the definition of 

Man? or is it a subject of the effect, 
and found in its definition, as num- 

ber in the definition of Odd? Orare 
some causes related in one way, and 

others in the other, the formal and 

final in the former, the efficient and 

material in the latter? Or are they 
related in none of these modes? for 
these seem properly the relations of 

species to genus and to specific pro- 

perty. 

1 See Post. Anal. i. 8. 
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§ 2. The necessitating antecedent cannot be traced in. less 

than two propositions :1 their common intermediate necessitates 
the conclusion. Let us take an example: Why is the angle in 

a semicircle a right angle? What antecedent necessitates this 
predicate? Let A represent a right angle: B the half of two 
right angles: C the angle in a semicircle. From the proposi- 
tions, C is B, B is A, we conclude that C is A; which means, 

that the angle in a semicircle is a right angle: and B is the an- 
tecedent that necessitates this conclusion. The interpretation 
of symbols resembles verbal definition. 

§ 3. The formal cause as intermediate has already been ex- 
plained. 

§ 4. We inquire the efficient cause when we ask, What was 
the origin of the Persian war? Why were the Athenians 
attacked? Because they assaulted Sardis with the Eretrians. 

Let A represent war, B unjust aggression, C Athens: A is con- 

joined with C, because A and B, B and C are conjoined. The 
assault on Sardis, the first movement or original impulse of the 
war, appears as the intermediate. 

§ 5. When we ask, Why does a man take exercise? For 

health: Why is a house built? For the preservation of pro- 

perty: Health and Preservation are the motive or final cause. 
Suppose that exercise is the efficient cause of digestion, and 
digestion the efficient cause of health: and let C represent ex- 

ercise, B digestion, A health. In the efficient-cause syllogism 

the intermediate that conjoins A with C is the efficient cause B, 
which enters into the definition of the final cause A. In the 

final-cause syllogism the existence of the fact, that C is B, is 
explained by the mediation of A the motive. The propositions 

of a syllogism should be inverted,? and then the relation of the 
efficient and final causes will be clearer. 

1 at brobécec Tob cupmepdoparog pics, viii, 12. rd yap dyriorpépey 
Oe 76 8 ob airid toru.—Phys. Aus. tori 7d peradaPdyra 76 cupripacpa 
ii. 3. pera TOY otTGy spwrnpdrwy dveE- 

2 The inversion of a syllogism is Aziv ty rv Sobévrwy. The follow- 
when the conclusion and one of the ing isanexample. The eye sees be- 

premisses change places. For the cause it is of a certain structure ; 

meaning of peradapBdvew, see To- here the mechanism (B) of the eye 
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§ 6.. The terms of the final-cause syllogism do not preserve 

the order of occurrence observed in the efficient-cause syllo- 

gism. In the syllogism that exhibited the efficient cause, the 
middle term, Aggression, was the earliest occurrence: in the 

syllogism explaining the motive, the minor term, Exercise, is 

the earliest occurrence: the middle term, Health, the latest. 

§ 7. A fact may be necessitated by the material cause, and 

yet have a design: as light issues from a lantern in conse- 

quence of the material necessity that corpuscles escape through 

pores too large to retain them, (if we assume that bodies are 

(C) is the efficient cause of sight (A) ; 

and we have the following syllo- 

gism : 

all B is A 

all C is B 

wall C is A. 
But the eye is of a certain structure 

in order that it may see.: sight is 

the final cause of the mechanism of 

the eye. In the syllogism by which 

this is expressed, 

all A is B 

all Cis A 

-. all C is B, 

the minor and conclusion of the 
former syllogism have changed 

places. : 
1 A lantern (A) emits light (C) 

because it is of a porous material 

(B), and in order to guide us in the 

dark (D). The proposition, AC, 

may be proved by either of the mid- 

dles, B or D; the proposition, A D, 
may be proved by the middle B, and 

the proposition, A B, may be proved 

by the middle D. The difficulty of 
reconciling the efficient and mate- 

rial with the final cause, a question 

which is here so briefly dismissed, 

has been one of the chief points on 

which the schools of philosophy 

have split, some adopting the ma- 

terialistic, others the spiritualistic 

theory. Kant attempts a recon- 

ciliation in his Critic of the Judg- 

ment. See Plato, Phedo, § 106; 

also Trendelenberg’s Logic. The 

conclusion deducted from a final 

cause indicates the necessary con- 

dition for realizing a proposed end, 

and is said to possess an hypo- 

thetical necessity. rovro © éoriy 

Gomep LE droGicewc. Goren yap, 
éwei Jet oxide rp medéxer, avdyKn 

oxAnooy elvat, et O& oKANDdY, Yad- 
Kovv % odnpovy, odtwe Kai éeedy 

76 oiipa dpyavoy, vera yap Tivos, 
avaykn Toovel slvar kai tx rowvdi, 
i ixeivo Eorat.—De Part. An. i. 1. 
otov, dia Ti 6 rpiwy Totocdi; brwe 

root Kai Evexa rovdi. rovTo pévroe 
To ov Evexa addvaroy yevicOar dy 
pH oonpovc g° dvdykn dpa odn- 

povy elvat, ci mpiwy Eorae Kai rd 
Zoyov abrov. && vrrobéicews ovy rd 
dvaykaiov.—Phys. Ause. ii. 9. Prac- 
tical deliberation proceeds from the 

final to thé discovery of the efficient 

cause, and is based on a definition 

of the former. 4 dpx7 amd rot 

dpispod wai Tov Adyov. opiocapévy 
yap 70 Epyor rob apie, drt diaipe- 
ove Totadi, arn 8 ob ~orat, ef pr 

‘#£e0 dd6vrac ro.ovadi, ovrot © od, ei 
pH odnpovc.—Ibid. Compare Nic. 

Eth, vi. 12. 

Q 
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transparent by the transmission of light through their pores,) 
and in order to guide us in the dark. There is no reason why 

the origin of a fact as well as its permanence should not be due 
to two causes: as for instance, in the case of thunder: it is 

quite possible that the roar and hissing may be the necessary 

effect of the extinction of fire in a cloud, and that it may be 

designed, as the Pythagoreans said, to strike awe into the in- 

habitants of Tartarus. Cases like this are very numerous in 

natural productions and processes: for there are two kinds of 

nature ; one a necessary agent, the other acting with design. 
§ 8. Necessity is of two kinds; Nature, or the internal im- 

pulse, and Violence, opposed to the internal impulse: a stone 

is necessitated to move upwards and downwards, but not by 
the same kind of necessity. 

§ 9. Some productions of human intelligence, as a house or 

a statue, never arise by chance or by necessity, but always by 
design: others, as health or preservation from danger, may 

result from chance. Contingencies, when not produced by 

chance, and when the end is good, are most obviously designed 

by nature or man. Chance is inconsistent with design. 

CHAPTER XII. 

SUCCESSION OF CAUSE AND EFFECT. 

§ 1. As existing effects are explained by existing interme- 

diates, so past, present, and future effects are explained by past, 

present, and future intermediates.1_ The moon will be eclipsed 

because the earth will intervene; was eclipsed because the 

earth did intervene; is eclipsing because the earth is interven- 
ing. Suppose that ice is water solidified: and let C be water ; 
A solidified ; B the intermediate, complete departure of heat: 

' Perhaps dy should be translated éyer duoiv dpOaic det rae yurviac 
eternal; for that which is eternal icac' ddd’ buwe ori re Tie aidiry- 
may have a cause. Anpéxpiroc bt Tog Tabrne Erepoy airy rwy pév- 
Tob dei ob aki doxiy Cyreiv, N- row dpydv od« ore Erepov airwoy 
yw ove dp0ic Kai yap Td rpiywyorv didiwy obvowyv.—Phys. Ause. viii. 1.. 
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Ice forms while B is happening ; has formed when B has hap- 

pened ; will form when B shall happen. 

§ 2. Such effects and causes, whether past, present, or future, 

are simultaneous both in occurrence and duration: other causes 

and effects are not synchronous, but successive: past effect 

succeeding past cause; present effect present cause ; and future 
effect future cause. 

If both events are past, the antecedent may be inferred from 

the subsequent, and the intermediate will also be a past event. 

But the subsequent cannot be inferred from the antecedent: 
for whether the interval between them is definite or indefinite, 

it is false to assert the subsequent before the interval has 

elapsed. 

There is the same relation between two present or two future 

events. 

§ 8. From a past occurrence, as minor, we cannot infer a 

future occurrence, as major: for the intermediate must be 

homogeneous to minor and major, whether past, present, fu- 

ture, or eternal; and the same middle cannot be homogeneous 

both to past and to future. Besides, whether the interval is 

definite or indefinite, before it elapses the latter cannot be 

asserted. 
§ 4. It should be inquired, what is the principle of continuity 

between present and past events: or rather, it is clear that two 

past events are limits or atoms, and. resemble points in their 

indivisibility and discontinuity: and that, as lines contain an 

infinite number of points, so present of past events ; and the latter 

as well as the former are incapable oF continuity. 
This subject, however, must be treated more fully in the 

general theory of production. 
§ 5. When the rise of events is successive, the primary cause 

is immediate. Let A, C, D, be successive past occurrences ; then 

C, compared with A, is a principle or intermediate, as nearer to 

the Now, or present moment, the beginning of time. If D has 

occurred, C has occurred; and if C has occurred, A has oc- 

curred: therefore, if D has occurred, A has occurred, by the 

intermediation of C. However long we proceed in this manner, 

we shall never have filled up-the interval with immediate links, 

but there will always be room remaining for infinite intercala- 
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tions; there being, as we said, no continuity between events 

that have past. Yet the Now furnishes us with a primary and 
immediate point of departure. 

§ 6. The same is true of future events: if the subsequent D 

takes place, the antecedent A will have taken place, as may be 
proved by the intermediate C. If D takes place, C will have 

taken place; and if C takes place, A will have taken place: 

therefore, if D takes place, A will have taken place. This series 

also is infinitely divisible, for future events are discontinuous: 

yet here, too, the ultimate point of departure is immediate. 
§ 7. This may be exemplified. If a house was built, the in- 

termediate laying of the foundation proves that stones were 

shaped :1 if a house was built, the foundation was laid; if the 

foundation was laid, stones were shaped: therefore, if a house 

was built, stones were shaped. 

Again, if a house shall be built, the same term will serve as 
intermediate to show that stones will be shaped. 

§ 8. Nature presents a perpetual cycle of occurrences :* this 

may be explained in a syllogism whose middle and extremes are 

convertible: then all the three propositions may be obtained by 

reciprocal generation, each appearing at one time as premiss, at 
another as conclusion, the reasoning proceeding in a circle. 

The following phenomena furnish an example. When the 

earth is wet with rain, an exhalation rises; when an exhalation 

rises, a cloud forms; when a cloud forms, rain follows, and the 

earth is saturated: so that the same term recurs after a cycle of 
transformations. Every occurrence has another for its conse- 

quent; and this consequent another, and so on, till w2 are 
brought round to the primary occurrence. 

§ 9. In some occurrences the attribute is commensurate to 

the subject; in others, as the growth of a beard, the attribute is 

1 De Gen. et Corr. ii. 10. 
2 rp AerTouévy TpdTH GUvETAI- 

pwaoe TO Odor 6 Oedc, évderexH Troun~ 

oac Thy yévecty'... Oud Kai Tadd, 
boa peraBaddXe sic dAANAG, pupeirar 
THY KUKAW popav pdvn yap 4 KbKAw 
ouvvexne.—De Gen. et Corr. ii. 9. 

ei dpa tivdc && avaykene amdwe 1 

yéveoic, avayrn wepicueXeiy Kal ava- 
kaprrew...dvrirpépey apa dvay- 
Kn Eorat.—Ibid. ii. 10. 

Set 6é vojoat rotroy womEp mwoTa- 
poy piovra KiKrdy dvw kai karw' Kal 
ror’ évdedexic Oe yiyvecOau— 
Meteor. i. 9. 
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only general, not universal: the latter results from a general 

intermediate. If A were commensurate to B, and B to C, A 

would be commensurate to C; that is, predicated at all times of 

allits individuals. By hypothesis, C and A are only generally 

conjoined; therefore the intermediate and extremes are only 

generally conjoined: therefore there are immediate general 
propositions. 

CHAPTER XIII. 

ESTABLISHMENT OF DEFINITION. 

§ 1. Having explained how essence is defined, and how far it 

is definable or demonstrable, let us examine how its elements 

must be discovered. 

Some universal predicates are more extensive than the species, 

though confined to the genus; entity is predicable of the triad, 

and of other subjects beyond the genus Number; but Odd, 

though predicable of other subjects, such as the pentad, is pre- 

dicable of nothing beyond the genus Number. The primary 

combination of such predicates that is not wider than the sub- 

ject is its definable essence. A triad is a number, is odd, is 

prime, whether as not measured by a single number, or as not 

compounded of several numbers. The combination of these 

elements is its essence; for though the second is common to all 

odd numbers, and the last to the duad; the whole combination 

is predicable of none but the triad. 

§ 2. As commensurate and essential predicates are necessary, 

this combination of predicates to the triad is necessary. If it is 

not the whole essence, it must be a genus: but then it would 
be more extensive than the triad; assuming that this is the 

character of a genus. Assume further that the ultimate or 

lowest essential predicate, that is, an essential predicate incapa- 

ble of further subdivision, is the essence ;1 and that combina- 

! Such an assumption makes the proof Dialectical, not Demonstrative. 

See chap. VI. 
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tion of elements must be the definition of the triad, or any other 

subject which satisfies these conditions. 

§ 3. In treating of any subject-matter, such as number or 
figure, we should obtain by division the lowest and indivisible 

classes of its elementary members—the duad, the triad, the 
straight line, the circle, the right angle; and after defining 

these classified elements, and observing the category of quan- 

tity, quality, or the like, to which they belong, proceed to elicit 

their peculiar properties, developing them by means of the com- 

mon canons or axioms.! For the attributes of what is com- 
pounded of the elementary may be deduced from these defini- 

tions; for the essence of the elementary is the ultimate ground 

of the attributes of the class, which are essentially connected 

with the elementary alone, and thence imparted to the com- 

pound.? 

§ 4. Division by differentize is useful; though, as said above,? 
the essence cannot be deduced or demonstrated, but is finally 

assumed just as much as if no division had preceded. It is im- 

portant, however, to determine in what order the elements 
should be arranged; whether as animal, tame, biped, or biped, 
animal, tame. Every object is the union of two elements; 

animal unites with tame, and the result uniting with a new 

differentia composes the essence of Man; and the right order in 

which the new elements should be assumed, so as to unite the 

right genus to the right differentia, can only be learnt by 

Division. 
§ 5. Again, this is the only security against omitting any 

elements of the essence. After we have assumed the primary 
genus, unless we subdivide by proximate differentie, the divi- 

sion cannot be exhaustive; whole-winged, for example, and 

divided-winged is not an exhaustive division of animal, but of 
winged animal. The primary differentia of animal, or of any 

other genus—whether coordinate to animal, or, like fish and 

bird, subordinate—must comprehend every individual, whether 
animal or fish or bird: and then we may be sure that we 

have made no omission in the elements of the essence, of which 

we otherwise should have no guarantee. 
\ 

' Post. Anal. i. 32. ? Eth. Eudem. ii. 6. 3 Chap. v. 
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§ 6. Definition and division, some assert, suppose universal 

knowledge, since an object is only known when we know its 

contradistinguishing differentie ; and its contradistinguishing 

differenti cannot be known, unless we know all the objects 

from which it is contradistinguished ; for, say they, objects are 

distinct or identical by the presence or absence of differentie. 

But it is not true that every differentia destroys identity. Ob- 

jects identical in kind may possess unessential differentiz. Se- 

condly, if you divide by contradictory differenti, and know to 

which division the object under discussion belongs, it is quite 

superfluous to know what objects possess the other differentia ; 

but as soon as we reach an indivisible class, the exhibition of 

the essence is complete. It is no petition or mere hypothesis to 

assert that every object fails under one or the other of two con- 

tradictory divisions ;1 for contradictory differentiz must exhaust 

a genus. 
§ 7. Three rules must be observed in defining: the elements 

must be generically essential; they must be arranged in order ; 

and they must exhaust the essence. 

As there are dialectical topics for establishing an accident, so 

there are for establishing a genus ;* and these will aid us to satisfy 

the first requisite. 

§ 8. To determine the order, we may assume that the pri- 

mary genus is that which is universally predicable of the others, 

and of which the others are not universally predicated. Such 

an element there will be found to exist: and the order of the 

rest may be determined by the same criterion; for when a prior 

class is excluded, the next followiffg is primary of the remainder. 

Exclude the first, and the second is primary; exclude the first 

and second, and the third is primary. 

§ 9. The enumeration will be complete, if we divide the pri- 
mary genus by exhaustive differentiee, and the successive sub- 

genera in like manner, till we ultimately reach a genus which 

has no further differentia; or, till the subject’s ultimate genus, 

combined with the ultimate differentia, is susceptible of no 

1 This assertion is the Axiom. method of Opinion, ought to be em- 

2 This is the chief flaw in Aristo- ployed in establishing scientific prin- 

tle’s Logic : for some more rigorous ciples. 

method than the Dialectical, the 
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further division. ‘ Nothing is superfluous, for all the elements 

are substantial; and nothing is omitted: if any element is left 
out, it must be either’a genus or a differentia: neither supposi- 

tion is possible ; for the genus is the primary class, either alone, 
or in combination with the differentize: and the series of differ- 

enti was exhausted, as the last we came to was by hypothesis 
indivisible. 

§ 10. To find a definition, we should first look for the point 

of identity in a set of similar individuals that have no contra- 

distinguishing differentia; and then examine a second set, 

distinct from the former in species, but identical in genus: and 

after finding. the point of identity between the members of the 

second set, and so of a third, compare the specific characters 

thus obtained, and see if they present any higher point of iden- 

tity: and if we find a single all-pervading character, this will 

be the definition ; if not, the subjects examined are not one, but 

several. For instance, to define magnanimity, we should ex- 

amine what quality is common to a set of persons known to 

possess the attribute of magnanimity. Alcibiades, Achilles, and 

Ajax were magnanimous: in what did they agree? In impa- 

tience of dishonour ; which made one a traitor, roused another's 

wrath, and drove another to self-slaughter. Again, in what did 

a different set, Lysander and Socrates, agree ? In equanimity in 

adversity and prosperity. What element is common to these 

characters, equanimity in vicissitudes, and impatience under 

dishonour? If there is nothing in common, there are two dis- 

tinct kinds of magnanimity. 
§ 11. Definition must always be commensurate: for a physi- 

cian does not prescribe for a single eye, but for a whole genus 
or species. Particular definition, however, is easier, and there- 

fore should precede as a preliminary. Equivocation is more 

readily detected in dealing with particulars than with univer- 

sals: and perspicuity is as indispensable to definition as se- 
quence to demonstration. To attain this, therefore, we should 

begin by defining separately the subgenera ; similarity of colour, 
similarity of figure; acuteness of sound, acuteness of figure ; 

and afterwards proceed to similarity and acuteness in general, 
with an especial jealousy of equivocations. 

As metaphorical reasoning is unscientific, so is metaphorical 
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definition ; whether the words we define, or the words by which 
we define, are metaphorical ; for this would necessarily produce 
metaphorical reasoning. 

CHAPTER XIV. 

EXPLANATION IS RESOLUTION INTO HIGHER OR 

ANTECEDENT LAWS. 

§1. To solve the problems of a science, our preliminary inform- 

ation should be collected and arranged as follows:! we should 

divide wholes into their parts, and genera into their species; 

and place first the attributes of the whole genus; if the inquiry 
is zoological, the characteristics of the whole animal kingdom ; 

next the characteristics of the immediate subdivisions; of the 

whole subgenus bird for instance; and the remainder in like 

manner. This will enable us to deduce or explain the charac- 

teristics of the subgenera. Let A represent animal, B animal 
characteristics, C D E particular animals, as man or horse. 

Then A will be the reason why B is predicated of C. 

§ 2. We should not confine our observations to commonly 

recognized genera, but endeavour to detect other generic cha- 

racters, and ascertain what predicates are attached to them, 

and to what subjects they are attached. A class of animals is 

horned, and characterized by a ruminating apparatus and the 
absence of teeth in the upper jaw. If we know what animals 

are the subject of this predicate, the possession of horns, this 

character,? the possession of horns, is the cause and explanation 

of their possessing the other characteristics. 
§ 3. We must also observe analogies: there is no common 

1 The collection of premisses, whe- iii. 14. The explanation here given 

ther, as here, Scientific Theses, or is, that the horns exhaust the mate- 

Dialectical Organa, ot Rhetorical rial that might have formed. the up- 

specific data, is expressed by the per teeth ; and, as thereby the mas- 

word ixhiyey or éxhap Pavey. To- tication is incomplete, to assist the 

pics, i.12; Prior. Anal.i. 27; Rhet. digestive process, nature provides 

ii. 22. the ruminating apparatus, a kind of 

2 See De Part. Anim. iii. 2. and secondary stomach. 



122 RELATION OF CAUSE AND EFFECT. 

name for the spine of fish, the pounce of the sepia, and the 
common bone, but they all have the same concomitant attri- 
butes, evincing a unity of nature. 

§ 4. Identity of problem is constituted by identity of the ex- 
planatory intermediate ;! as several problems are explained by 

the development of an opposite by its opposite; and here the 
intermediate, though the same in genus, may differ in subject 

or in mode. The echo, the image in a mirror, the rainbow, 

are caused by refraction, generically the same, but different in 
species. 
§ 5. Or problems are identical, if the explanatory middle of 

the one is subordinate to the explanatory middle of the other. 

The Nile swells at the close of the month, because the weather 

is stormy; the weather is stormy because the moon wanes: 
these causes are subordinate. 

CHAPTER XIV. 

RECIPROCATION OF CAUSE AND EFFECT. 

§ 1. As the presence of an effect implies the presence of its 

cause: for if the fall of the leaf and the moon’s eclipse do not 
imply the leaf’s broadness and the earth’s interposition, their 

origin must be due to other causes: and as the presence of the 
cause, the broadness of the leaf, or the interposition of the 

earth, implies the presence of the effect, the fall of the leaf or 
the moon’s eclipse: the cause and effect are simultaneous, and 

the cause is deducible from the effect as well as the effect from 

the cause. Let A be the fall of the leaves, B broadness of the 

leaves, C the vine. Because A is predicated of B, and B of C, 

therefore A is predicated of C, and B the intermediate is the 

cause. Again, the broadness of the vine-leaves is deducible 

from their annual fall. Let D be broad-leaved, E shedder of 

leaves, F the vine. All F is E, and all Eis D, therefore all F 

1 See the Meteorics, where he proposes to explain a great variety of 

pheenomena by very few causes. 
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is D. In this case, however, the intermediate E is not the 

cause, for causation implies priority, and cannot be reciprocal. 

As interposition is the cause of eclipse, and not eclipse of inter- 

position, and a reasoned or explanatory proof employs the 

cause, a deduction of the latter kind is not a reasoned proof, 

but only a proof of fact. Interposition is the cause of eclipse, 

and not vzce versa, for it enters into the definition of eclipse, 

and renders it cognizable. 

§ 2. If, however, the same term may be the primary predi- 

cate of several subjects, may not the same effect arise from 
several causes? Let A be a primary predicate of both B and 

C, and B of D, and C of E. A then is a predicate of D and E 

by the respective causation of B and C. The existence, it would 

appear, of the cause involves the existence of the effect; but 

the existence of the effect only involves the existence of one 

among several possible causes. If, however, the theorem is 

commensurate, the effect will be commensurate to the cause. 

The fall of leaves must be explained of its commensurate sub- 

ject, whether a whole class or a species, whether the whole 

vegetable kingdom or a particular province: so that the cause 

or intermediate will be equal in extent and convertible with the 

effect or major. If the fall of leaves is produced by coagula- 

tion, wherever there is a fall there must be coagulation, and 

wherever there is coagulation of sap there must be a fall of 

leaves. 
§ 8. There is only one cause from which an effect can be de- 

duced, if the demonstration is essential ;’ for then the middle is 

modes of production may be resolved , 

into another, or that all of them 

may be resolved into some more 

1 <The ideal limit, therefore, of 

the explanation of natural phzno- 

mena (towards which, as towards 

other ideal limits, we are constantly ° 

tending, without the prospect of 

ever completely attaining it) would 

be to show that each distinguishable 

variety of our sensations, or other 

states of consciousness, has only one 

sort of cause....As long as there 

are several known modes of produc- 

tion of a phenomenon, so long it is 

not impossible that one of these 

general mode of production not hi- 

therto recognized. But when the 

modes of production are reduced to 

one, we cannot, in point of simplifi- 

cation, go any further... Accord- 
ingly the greatest achievements in 

physical science have consisted in 

resolving one observed law of the 

production of motion into the laws 

of other known modes of production, 
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the definition of the effect or major. The same effect is sus- 

ceptible of many deductions by sign or accident: both the ma- 

jor and the minor premiss, both the conjunction of effect and 
cause, and of cause and material, may be accidental; but such 

propositions are useless in a scientific theorem. 

§ 4. The premisses resemble the theorem; if it is equivocal, 
the premisses are equivocal; if it is incommensurate, they are 

incommensurate. The cause of the convertibility of a propor- 
tion is both different and identical for proportional lines and 
proportional numbers; different so far as they are lines and 

numbers; identical so far as they receive the same increments. 
§ 5. If one cause can be given why colour is similar to 

colour, and figure to figure, it must be equivocal ; for similarity 

of figure is analogy of sides and equality of angles; and simi- 
larity of colour is production of the same sensation, or whatever 
else may be its definition. 
§ 6. If effects are analogous, the intermediates by which 

they are deduced are analogous. 

§ 7. There is a reciprocal sequence between the major, the 
middle, and the minor terms, the effect, the cause, and the ma- 

terial. The major is more extensive than any particular minor, 
but equal to the universal class: the equality of exterior angles 
to four right angles is more extensive than triangle or square, 

but equal to the whole class of plane rectilinear figures: and 
the relation of the middle to the extremes is similar. 
§ 8. The middle is the definition of the major; therefore 

definitions are the basis of a science. The fall of the leaf is an 
attribute of the vine, but more extensive; of the fig, but more 

extensive: it is co-extensive to some class in which they are all 

embraced. The primary intermediate defines the fall of the 

leaf, the attribute or major: not Broad-leaved, the primary in- 

or the laws of several such modes 

into one more general mode; as 

when the fall of bodies to the earth, 

and the motions of the planets, were 

brought under the one law of the 

mutual attraction of all particles of 

matter; when the motions said to 

be produced by magnetism were 

shown to be produced by electri- 

city; when the motions of fluids in 

a lateral direction, or even contrary 

to the direction of gravity, were 

shown to be produced by gravity ; 

and the like.’’—System of Logic, 

book iii. 14. 
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termediate next the subject, which is only a class including all 
leaf-shedding trees: but the intermediate next the effect or 
attribute—coagulation of sap, or whatever else it may happen 
to be. Leaf-shedding is defined by the coagulation of the sap 
at the junction of the stalk and stem. 

§ 9. To examine with symbols the incommensurate sequence 
of cause and effect, assume the propositions, 

all B is A 

all D is B: 

where A the effect is universal to B the cause, but not its pri- 

mary or coextensive universal: and B the cause is universal to 

C the subject, but not its primary or coextensive universal. 

As B-is not the only cause of A, let us assume other propo- 

sitions : 
all C is A 

all E is C; 

where the terms are similarly related. If neither B nor C is 

commensurate to A, they must be mutually exclusive: for any 

genus that contained all the causes of A would be commensu- 

rate to A, which is contrary to hypothesis. 

The same effect, then, may be produced by different causes, but 

only in subjects specifically different. Longevity may be due 

to the absence of gall in Quadrupeds: in Birds to the predomi- 
nance of solids, or whatever else the cause may be. 

§ 10. If a subject does not fall at once under the term indivi- 

sibly connected with the attribute, but is separated from it by 

several intermediates, all these intermediates are causes of its 

possessing the attribute. 

§ 11. Which is properly called its cause? the intermediate 

immediately adjoining the universal or attribute, or the one 

immediately adjoining the subject? The one adjoining the 

subject is the cause that the primary or subject falls under the 

universal or attribute. If D is C, and C is B, and Bis A; Cis 

the cause that conjoins the effect A to the subject D, because it 

conjoins B to D; B is the cause that conjoins the effect A 

to the subject C; and B is the cause of its own conjunction 

with A. 
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CHAPTER XVI. 

THE ORGAN OF PRIMARY TRUTHS. 

§ 1. Such is the nature and origin of syllogism and demon- 
stration, and, what is the same as the latter, of demonstrative 

science. 
Tet us now proceed to consider the method and the faculty by 

which elementary principles are recognized. Demonstrative 

science, as we saw, is based on a knowledge of primary im- 
mediate principles. Is the mode of knowing the immediate 
identical with the mode of knowing the mediate? Is it Science, 
or something different in kind? Are the appreciating faculties 

acquired, or are they innate, though unobserved ? 
§ 2. They cannot be innate: we can scarcely have a know- 

ledge more perfect than demonstration, and yet be unconscious 

of it. If they are acquired, we saw, when treating of demon- 

stration, that we cannot learn and acquire knowledge without a 

basis of previous knowledge. As, then, they are neither in- 

nate, nor acquirable without a basis of previous knowledge 

and perceptions, some developed power must be innate of 

inferior perfection and excellence to the faculties of the im- 
mediate. 

§ 3. Such we find in all animals: all have an innate percep- 
tive power which we call Sense. In some the sensation is tran- 

sient; and these have no knowledge, at least of the objects 
whose impression is transitory, beyond sensation. Others retain 

the sensation, and these are subdivided; for in some of them a 

number of permanent sensations developgs an intellectual con- 

ception. 

On sensation, then, ensues memory; and on many memories 

of the same fact Experience: for many similar memories are 

one Experience: on Experience, or the whole unchanging uni- 

versal that has settled in the mind, the all-permeating One be- 

side the Many, ensues the beginning of Art and Science; of 
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Art if the end is production, of Science if the end is truth.1 The 
faculties, then, are neither innate and originally developed, nor 

preceded by any higher cognizant power, but by Sense. 
§ 4. In a battle, when an army is taking to flight, first one 

man makes a stand, and then another, and another, till they re- 

cover their original order :? the soul is adapted for undergoing 

a similar process: and we may now repeat more distinctly what 
we said before. So soon as an individual makes a stand in the 

mind, we have the primary or lowest universal; for, though 

sensation perceives Callias, the individual, sense perceives Man, 

the universal: in these lowest universals, higher universals 
make a stand; and finally the indecomposable and highest uni- 

versals: first a kind of animal, then animal, and then a higher 

genus. Man’s knowledge of the elementary, it appears, is 

inductive ; for the way that sense imparts the universal is in- 
ductive. 

§ 5. Our intellectual faculties are either fallible, as Opinion 

and Reasoning, or infallible, as Science and Reason. As all 

science implies conclusion, principles are not objects of science. 
As principles are more evident than conclusions, and no power 

except Reason has greater light and insight than Science, prin- 

ciples are the objects of Reason. 

Again, as the basis of demonstrated truth is not demonstrated 

truth, so science is not the basis of science. If Reason is the 

only infallible faculty besides Science, Reason must be the 

1 With jpepnoavroc Tov KaQédov 
compare, Ty yap npEpijoat Kai orh- 
var Thy Sidvoav éimioracOa xai 

gooveiy NeyopeOa... Tye yao Kabi- 
cracba riyv Wuxny ix rig HOuhec 

aperiic ppdvipdy re yiverar Kat éme- 
oripoy .. .Kxaiorarac Oé ai wave- 
Ta Ti}¢ Tapaxie Tore piv bd Tic 
gtcewc rére OD bn’ GddAwy. Phys. 
Ause. vii. 3. réy dxiv_rwy Spwy Kai 
mpwrwy. Nic. Ethic. vi.11. torneo 
yap 6 Néywy ri Sudvoiay aid dxob- 
oac 7pénoey.—De Interp. 3. 
Gppw xvodow ai Sé~at, dX’ 7 

pév Kabddov Hosuotea paddov, 7 dé 
ov.—De Anima, iii. 11. 

2 The drift of this simile is ob- 

scure: it may mean, that as order 

succeeds to the disorder of flight, 

so the ordering ideas succeeds to the 

confusion of phenomena; and as 

the routed army could not have as- 

sumed its second array but for its 

former organization, so the regu- 

lating ideas could not appear in the 

mind, unless there were in nature 

behind the confusion of phenomena 

an original order and law. 
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basis or beginning of Science :$ and the beginning of Science 
bears the same relation to the basis or beginning of truth, that 

the whole body of science bears to the whole body of truth. 

3 doxny tmornunc elvai ra piv pra, tv db pide Sieorc, Ev Oé 

gapiy, @ Tobe Spove yrupiLouer.— ovddoytopy Td Ev mpdracie apeoos, 
Post. Anal. i. 3. 1) doy tv Bape ty O imorhpy 6 votc.—Ibid. i. 23. 
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APPENDIX A. 

AXIOMS. 

. 

§ 1. An Axiom is a principle not limited to any one depart- 
ment of nature, but equally applicable to every subject-matter.1 
The leading Axiom is expressed under various formule. In the 
Metaphysics we have,? One of two contradictories must be true ; 
and, The same thing cannot be and not be. In the Prior Ana- 
lytics,3 The same subject cannot have contradictory predicates ; 

and, Every subject must have one of two contradictory predi- 
cates. In the Treatise on Fallacies, Things which are the same 
as the same are the same as one another. 
§ 2. It is clear that if this principle were not true, if it were 

possible that the propositions, A is B, and A is not-B, could 

stand together, there could be no reasoning and no thought. 

Accordingly those who denied the possibility of Knowledge or 

Philosophy, in order to do their work thoroughly, selected this 

principle as the object of their attack. To effect its overthrow 

various doctrines of celebrated philosophers were brought to 
bear. 

Heraclitus, for instance, had said that all nature is in a per- 

petual fiux, so that nothing is in the same state for two succes- 
sive moments.5 From this it would follow that neither of two 

contradictories could be predicated with truth of any subject. 

' cowwdy.—Anal. Post. passim. 4 ra évi kal rabr@ Taira Kai dd- 

2 xiv dvayKaioy fh pavat h dmo- dAprorg akcodper elvar rabTd.—Soph. 
ddva, cai ddbvaroy dpa evar cai Elench. 6. Perhaps the most an- 
py elvar.—Met. ili. 2. cient formula is the line of Parme- 

3 gdorg cai dwdgpacig obx brdp- nides: ob yap phmore TovTo dage, 
yovow ai dyriuccipevar Gua Ty adr@~. elvas px &6vra.—Plato, Sophistes. 

.. Kara wavrocg Evoc  gdouw h 5 Met. iv. 5. 

amépaate ddnOnc.—Prior. An. i. 40. 
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Anaxagoras held that the ultimate elements could never be 

entirely separated ;1 that nothing in nature was pure or simple, 

or excluded opposite elements, but received its denomination 

according to the predominance of particular ingredients. It 
follows, that neither of two contradictories can be predicated 
absolutely of any subject. He maintained also, that whatever 
seems is true ;? an assertion similar to that of Protagoras, who 
taught that man is the measure of reality, which meant that 

opinion is the criterion of truth ;3 and, as the same objects pro- 
duce different sensations and opinions in different men, it was 
inferred that truth may be self-contradictory. 

To avoid the consequences of the doctrine of Heraclitus,* 

Plato, who came from this school, maintained the existence of 

immutable Ideas. 

§ 3. As all the sciences alike assume the truth of the Axioms,° 

it does not appear to which of them the discussion properly 

belongs, and this is proposed as a question in the Metaphysics; 

where it is decided, that, as they are true of all Being, they 

belong to the science of Being, and accordingly they are dis- 
cussed by Aristotle in the Metaphysics.® 

§ 4. The Axioms are indemonstrable; for it is impossible 

1 6pod mavra xphpara, Wore pn- 
Oly adnOac tv dsrdoyeyv.—Met. iv. 

4, pepixOac wav ty wavri.—Met. 
iv.5. éy ravi ravréc elvat poipav. 
—Met. xi. 6. siducpivic piv yap 
bdov AEvedy FH péday odK Elva, Srov 
6& mA&ioroy Exacrov Exe, TOUTO So- 

kéiy élvar thy pbow Tov mpayparoc. 
—Physic. Ause. i. 4. re yap oddiv 
qv droKexpysévoy, OAov we odbdéy 
hy a&dnOic eimétivy ard THe obciac 

éxeivnc.—Met. i. 7. 

2 "Avakayopov dé kai amégOeypa 
pynpovederat mpdc Téy Eraipwy Ti- 
vae, 6Tt rowavra avroic Ta bvra, ola 

ay brokaBwot.—Met. iv. 5. 
3 ixeivoc én mdyTwy elvar ypnud- 

Twy pérpov toy avOpwrov' ovdivy 
Erepoy héywy, 7 Td SoKoty Exdorw 
Tovro kai Eivar mayiwc.—Met. xi. 6 ; 

also Met.iv.5. kai coi, dv re Bovry, 
day Te py, avexréoy bvTe péTpp.— 
Plato, Theet. § 64. atrdpry txa- 
crov sig ppdvnow emote. — Ibid. 
§ 69. 

4 Gor’, ele ércorhun rivde Zoras 

cai ppdvnote, érépac deiv ride gb- 

cac elvar mapa Tag aicOnrdg pe- 

votoacg ob yap elya Tay pedyrwy 
émcornunv.—Met. xiii. 4. 

° macat yao at drodeKruai xpov- 
Tat Toig aEwpyacw.—Met. iii. 2. 

5 bei Offdov bre B bvra bwdpye 
Tot, TOU wepi Tb by | by yywpilov~ 
Tog kai wepi robrwy oriv 4 Oewpia. 
—Met. iv. 3. dre pév ody rod gido- 
odgou Kai rou rept raonge Tic obsiac 
Oewpotvroc  mepuKe Kal Tepi THY 

ovhdoytoriuKay apyey ioriv émoné- 
Wasa, dirAov.—Ibid. 
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that every truth should be demonstrated, as this would imply 

an infinite series of demonstrations ; and there is no truth that 

has a higher claim than the Axiom to be received on its own 

evidence. To deny them is to deny the possibility of reason- 

ing ;? to attempt to prove them would be to make a petitio 

principit, as they are involved in all proof.3 Besides, all De- 

monstration implies a subject of which a predicate is demon- 

strated, and Axioms whereby it is demonstrated; and how can 

the Axioms themselves be susceptible of this further analysis 4 

They can only be dialectically maintained ; that is, if the oppo- 

nent grants us any premisses, it would not be difficult to show 

a number of absurdities that flow from his Thesis:5 and then 

he is responsible for the petitio principit, as the propositions are 

of his own concession. The mode of argument should be, to 

demand a verbal definition of any subject,‘and then to show 

that it has some predicate, and excludes its contradictory.7 

The doctrine of the Sceptics is self-destructive ;8 for if we 

1 abrn 8 aracéyv tore BeBavoraryn 

tov ’Aoxéy.—Met. iv. 3. 

ob yap tori ix moTorépac apxiic 
abroy robrov zotnoacPa Tov ovdA- 

Aoytopov.—Met. xi. 5. 
et O& Tivwy py Osi nrety awdde- 

Ew, riva a&vovow eivar paddov rot- 
abrny dpxny, ob« ay Exouy eimetv. 
Met. iv. 4. Adyor yao Snrovow wy 
ob EoTidOyoc’ arodsi~ewe yap 4px) 
obk arddakic éorey.—Met. iv. 6. 

2 dynonrar rd SiadéyeoOar mpd¢ 

GAAHXove’ Kara bt THY adnOaay Kai 

mpdc atréy’ obdty yap éevdéyerar 
votty pnOiv voodvra Ev.—Met. iv. 
4, 

3 6 drodexviwy ay Sékeev airei- 
o8a rd ty dpxg.—Met. iv. 4. 

4 i & drodeuriKy TEpi abréy tort, 

Sehoe te yévog elvat broKeipevov, 
cat ra piv wdOn, ra 8 akopara 

abrév’ dvayen yap te rwwy elvat, 
kai epi TL, Kai TY, THY ardoEELy. 

—Met. iii. 2. 
5 fort 8° dmodeigat theynrucic, av 

pévoy re éyy 6 augioBnTwv.—Met. 
iv. 4. 

ob pd doy Siadrioa pi} rOévrwy riKai 
TobTrwy pnxéte Aéyov dratrobyTwy. 
pndty yap révrec dvaipodor Td Sia- 
AEyeoOat Kai bXwe Ad yov.—Met. xi. 6. 

6 airvog ody 6 dmodeKvic adr’ 6 

bropivur’ dvaipiy yap yor bro- 
péver Aéyov.—Met. iv. 4. Compare, 
Alii autem negabant se pro hac evi- 

dentia quidquam priores fuisse dic- 

turos ; sed ad ea que contra dice- 

rentur dici oportere putabant.— 

Academica Priora, ii. 6. 

7 dpyn bt mpbc daavrag robrove 
2€ dptopov.—Met. iv. 7. 

Gore &E optcpov duadexréov.— Met. 
iv. 8. 

dpxn O& mpbc Gmavra Ta Toatra 
76 d&wiv. onpatveay yé r.—Met. 
iv. 4. 

8 cupBaiver Oy Kai 7d Opvddodbpe- 
vor maot Totc TotovTotc Adyotc’ av- 

Tove éavrodc dvaipeivy.—Met. iv. 8; 

also Met. xi. 7. 
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grant that contradictories are true together, it follows that the 

contradictory of this very doctrine is true, and that contradic- 

tories are not true together. 
Against Heraclitus it must be maintained, that all things are 

not ever changing, but that in the midst of change there is 

something permanent and changeless :1 against Anaxagoras, 
that, when a subject exchanges any predicate for its contradic- 
tory, the latter did not previously exist in it actually, but only 

potentially :? against Protagoras, that only the perfect sense or 

judgment is the criterion of truth, not any sense or judgment 

indiscriminately. 
Any doctrine can be verbally denied, but not always mentally 

disbelieved ;* and, though some have maintained that contra- 

dictories can be true together, yet it may be demonstrated that 

they were belied bf their own reason :> for, if it be objectively 

true that the same subject cannot have contradictory predicates, 
then, if we take judgment as a subject and belief as a predicate, 

it follows, that the same judgment cannot entertain two contra- 

dictory beliefs; and the consciousness of this inability is a re- 
cognition of the Axiom. Every understanding, then, recognizes 

the Axioms, which thus differ from the Hypotheses,§ and are 
the indispensable condition of any opinion or science.7 

1 Ore yao tory axivnrog Tig pio 
Oeréov abroic kai mevoréoyv above. 

—Met. iv. 5. 

2 +d dépioroy zoixace héyety.... 
76 yap duvdpe by Kai pr évredexeign 
To ddpioréy éort.—Met. iv. 4; also 
Met. i. 7. 

3 ipPappivwy cai ekwBnpivwy 

tev érépwy 7d aicOnrhpioy Kai KpiTA- 
piov, Tove éréipove piv UrodnTTéoy 

pérpov elvat, trode & érépovg ox 
imorynrréov. dpoiwe dé TovTO héyw 
kai éri ayaOod cai ckaxov Kai Kkadod 
kai aicxpov kai Tév BrAwv risy ro 

odrwv.—Met. xi. 6. 
4 asi torw tvorijvar mpdc Toy Ew 

éyov, GAA mpbe Tov ~ow Aédyor 
ob« aei.—Anal. Post. i. 10. 

> doxy mepi Hy SvapevoOjvar adv- 

varov...€ yap py évdéyerar dpa 2 : 
imdpxev Te abt@ Ta tvavTia 6 

dori dda ObEy 1) Tic avTipdoewe, 
sche eR Hts gavepoy Sri ddbvaroy dpa brodap~ 

Bavey roy abrov elvar cai ph elvar 

76 abré.—Met. iv. 3. 
6 doy avumdberoc’ iv yap dvay- 

Kaloy tye roy érivy cumévra TOY 
¥ a bee ‘ 
dvrwy, ToUTo ob« drdOEotc.—Ibid. 

aaa aay he otx tore © bmd0ecie 8 advayKn 
elvat OC aité Kai Soxeiy dvaynn.— 

Post. Anal. i. 10. 
apes e a 

iy dvayen txew tov dtwty pa- 
Oncopevov, d&iwua—Post. Anal. i. 

2. 6 d& yrwpize dvaynaioy T@ Gre- 
oty yvupigovrt, Kai ike exovra 
dvaykaiov.—Met. iv. 8. 
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§ 5. How do the Axioms enter science, of which they are 
said to be the common principles? Not as’ propositions or pre- 
misses, but as the principle of syllogism by which we pass from 
premisses to a conclusion. 
We may show that the Axiom: The same thing cannot have 

contradictory predicates, is equivalent to the dictum de omni 
et nullo, by applying it to the two first moods of the first figure. 
For in the affirmative syllogism, 

all B is A 

all C is B 

all C is A, 

the major premiss may be considered as assigning A, one of two 

contradictory predicates, to B; the minor as recognizing the 

identity of B and C; and the conclusion as affirming, in virtue 

of the Axiom, that C cannot possess the contradictory of A. 

A negative syllogism can be analyzed in the same manner. In 
the syllogism, 

no Bis A 

all C is B 

..no C is A, 

the major premiss ascribes not-A, one of two contradictories, to 

B; the minor recognizes the sameness of B and C; and the 

conclusion, by faith in the Axiom, denies the other contradic- 

tory of C. The explanation will slightly vary according as we 
take different forms of the Axiom. 

Their equivalence to the dictum de omni et nullo appears to 

have been held by Aristotle from his calling them the Syllo- 
gistic principles, or the Demonstrative principles:1 and he 
seems to mean that they are not employed as premisses, when 

he says that they are not expressed but only implied, unless the 

conclusiveness of an argument is called in question.? 

1 gepi ry drodeKrikay dpyay™ 2 obdepia AapBave amddekic ddr’ 

Aéyw 0 drrodericdc, ai rac Kowde 7} id Obg di~at kai rd cupripacpa 
Sdfac 2E av dnavreg Seviover.— obrweo.—Post. Anal, i. 11. Com- 

Met. iii. 2. epi rv ovdAoytoruKGy pare ob” ty avdAoytoup Aap Baverat 
doxay rot girocdpou toriv émioxi- ri tore rd ovddEAOyiaOa del yap 
PacGa.—Met. iv. 3. OAn FH pépog 4 mpdracic &E wy d ovd- 
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To make the Axioms major premisses would be to give some 
colour to the imputation sometimes cast upon Logic, that she 

teaches a cumbrous mode of reasoning of her own, not that 
which is taught by nature and practised by the unsophisticated 
understanding. 

Though barren of consequences themselves, the Axioms 

enable us to educe the consequences of other truths; and 

though alone they are insufficient, it would be a mistake to 

suppose that we could dispense with their assistance: hence 
there is an inaccuracy in the following passage of Locke, which 

is otherwise perfectly Aristotelian in its view. ‘It was not,” he 
says, “the influence of those maxims which are taken for princi- 

ples in Mathematics that hath led the masters of that science 

into those wonderful discoveries they have made. Let a man 

of good parts know all the maxims generally made use of in 
Mathematics never so perfectly, and contemplate their extent 

and consequences as much as he pleases, he will by their assist- 
ance, I suppose, scarce ever come to know that the square of 
the hypothenuse in a right angled triangle is equal to the 

squares of the two other sides. The knowledge that the whole 

is equal to all its parts, and, if you take equals from equals the 

remainders will be equal, helped him not, I presume, to this de- 

monstration: and a man may, I think, pore long enough on 

those axioms, without ever seeing one jot the more of mathe- 

matical truths.” Essay on Human Understanding, Book iv. 

chap. 12,§ 15. Again, “The axioms are not the foundations 

on which any of the sciences is built; nor at all useful in helping 

men forward to the discovery of unknown truths.”—Book iv. 

chap. 7,§11. Itis true that poring on the Axioms alone would 

not enable us to discover mathematical truths, but it does not 

for all that follow that they are utterly useless.1_ Though un- 

productive themselves, they help us to unfold the results of 

more prolific data: and without them we could not make a 

Aoytopdc’ det S& mpde roy dugisBn- SexOnoerar rd ydp yévn THY SvTwY 
rovvra ei oudArEhoyorat H] fy) TOUTO, ErEpa’ Kal Ta piv Toi¢ Tosotc Ta Ot ~~~ 
anavray, btu TovTo ydp jv ovAdo- Toic mowic bmapxer pdvotc, ped wy 
yiopoc.—Post. Anal. ii. 6. Osixvurar Oia THY Kotviv.—Post. 

1 add’ odd& rév kowdy dpxyoy Anal. i. 32. 
oidy 7 elvai tivac 8 ov &mavra 
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single step in deduction, as they constitute in fact the deductive 
faculty. Dugald Stewart recognized the distinction between 
Axioms and Theses, the latter of which he calls First Princi- 

ples, the former Laws of Belief—(Philosophy of the Human 
Mind, part 2, chapters 1, 2.) 

Mr. Whewell’s Axioms are very different from those of Ari- 

stotle. Sometimes they are equivalent to Hypotheses (book x. 
5): sometimes they contain more than the Hypothesis, being 

supplementary to the Definitions where these are inadequate ; 

sometimes the word is used in the stricter sense. Yet, though 

thus peculiar in his use of the term, he censures Locke and 

Stewart, who affixed a very different meaning to it, for calling 

the Axioms barren truisms. This is true in the sense in which 

they employed the term. The Axioms are themselves barren 

and fruitless, their office being to cause the Theses to fructify. 

In Dialectics and Rhetoric a similar relation obtains between 

the Topics and the Organa, or specific premisses. 

§ 6. The Axiom is not used in all its generality whenever 

employed, but only so far as it regards the subject-matter under 

discussion :1 in Mathematics, for instance, it does not contain 

the notion of Identity, but only the Mathematical form of this, 

Equality. 

The existence and character of the Axioms is indicated by 

Logic; and the laws of reasoning, as traced by General Logic, 

may be considered as the development of their simplest form : 

they are used by all the sciences :? they are discussed and de- 

fended by Metaphysics ; and are characteristic of Dialectics. 

The Dialectical Maxims or Topics are modifications of the 

Axioms, and obtainable by deduction ;3 for they appear to be 

the derivative Axioms to which Aristotle alludes. 

! ypaurat piv wavrec, emi Tosou- 

rov d& ypivrat ép’ Soov abroic ixa- 
voy’ rovro & gorw boov éméxer ro 

yévog mepi ob pépover Tag drodei£etc. 

..Met. iv. 3°; also Anal. Post. i. 10. 

2 irucowwvote. 62 aoa at ém- 

orijpat ddAHAate Kara Ta Kowa, Kat 

 Svadecriay macau, Kai et Tuc «aQ6- 

ov meppro Seaxvivar ra Kowwd.— 
Anal. Post. i. 11. 

3 gboe yap apxy Kai ray dAdwy 
akwwparwv arn wayvtTwy.—Met. iv. 
3. The same is asserted by Sir Wm. 

Hamilton. “ For every maxim of- 

every Dialectical Place is itself con- 

tained within the sphere of one or. 
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It is the Axiom, the principle that one of two contradictories 

must apply to every subject, that constitutes the necessity of 

Division.? 
§ 7. Some have assigned all primary truths to Metaphysics : 

this cannot be, unless it is the sole science; for all science rests 

on a basis of primary laws. But though, in resting on Theses, 

Metaphysics only resembles its sister sciences, it stands in a 
peculiar relation to the Axioms. The others investigate as well 

as use their respective Theses, but employ the Axioms without 
submitting them to an investigation ; for as these principles are 

laws of all Being, their investigation belongs to the science of 

Being, that is, to Metaphysics or Ontology: by Metaphysics, 

therefore, they are investigated as well as employed. 

Logic will take cognizance of the Axioms, as, to a certain 

degree, it takes cognizance of al] truths. An Astronomical con- 

clusion, so far as it is a conclusion, obeys certain Logical 

canons; so far as it regards the heavenly bodies, it belongs to 
Astronomy. In the same way Astronomical principles, so far 

as they are principles, exhibit certain Logical attributes: so far 

as they refer to the Stars, they are Astronomical. And Logic 

stands in a similar relation to the conclusions and principles of 

all other sciences, Metaphysics included, whether the principles 
are Theses or Axioms. Though the latter, then, are peculiarly 

the province of Metaphysics, yet to a certain degree, as well as 

all other truths, they would fall under the cognizance of Logic. 

But a much closer relation than this subsists between the 

Axioms and Logic. They are the principles involved in all 

reasoning, (called, as we have seen, by Aristotle, cvd\oyiorical 

apyal, and dmodexrecat dpyai) that is, they are the very princi- 

ples whose consequences and limitations are traced by General 
Logic. Metaphysics undertakes their justification and defence 

against all assailants ; Logic assumes them as self-evident, and 

other of the four logical laws, of 

Identity, Contradiction, Excluded 

Middle, and Reason and Conse- 

quent, of which it is only a subordi- 

nate modification.”"—See Sir W. H.’s 

edition of Reid, p. 767. Fichte pro- 

fesses to elicit a great variety of con- 

clusions from the Axiom. 

176 0 dxav iumimrey cig riy 

Oiaipeow dv % dvrixcipeva, ode ai- 
Tha, dvayen yaép.—Anal. Post. ii. 
12. 



HYPOTHESES. 139 

developes them into the forms of argument and the canons of 
syllogism. Through the Axioms, then, Logic is more closely 
related to Metaphysics than to the other sciences: it criticizes 
both it and them: but while independent of the latter, it bor- 
rows from the former some of its ultimate principles. 

APPENDIX B. 

HYPOTHESES. 

§ 1. An Hypothesis is a peculiar principle, that is, it differs 
from an Axiom, in that it varies in different sciences ; and is the 
element that gives a categorical character to the conclusions, 
by affirming the reality of the first cause whose effects are de 

duced, or of the substance whose attributes are proved.2 Had 
we merely definitions of the cause and the effect, of the sub- 

stance and the attribute, we might indeed demonstrate their 

respective connection. But such an effect and attribute would 
be purely ideal and imaginary: we should not know their 

reality or actual existence, a knowledge that is essential to the 
completeness of science. If, however, we know the actual ex- 

istence of the first cause or the substance, then by the aid of 

definitions we can not only evince the indissoluble connection 

of the effect and attribute with such cause and substance, but 

also their actual and real existence. The existence of the effect 
and attribute is not assumed in the Hypothesis :3 to prove it is 

the work, and the sole work of Demonstration, for their nature, 
or essential character, is assumed in the Definitions. ~ 

§ 2. It must be observed, that Hypothesis sometimes appears 

to signify the contrary of what has been stated; for a conclu- 

1 idia or oikeia dpyn. gore 6 idta inaccurate to use Hypothesis for de- 

cai @ NapBaverar elyar.—Post.Anal. finition, as appears from Post. Anal. 
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sion is said to be hypothetical in the absence rather than in the 
presence of the Aristotelian Hypothesis: in modern times a 

theory is called an Hypothesis before it is established as a 

Law—that is, while it consists of Definitions without Hypothe- 
ses; and Aristotle himself calls conditional conclusions hypo- 

thetical.! This perhaps may be accounted for from a character- 

istic of the Hypothesis that distinguishes it from the Axiom, 
its want of recognizable necessity.2 Hence it seems to have 

been applied to propositions that have scarcely any evidence ; 

and a conclusion that rested on such a premiss would be so far 

conditional, and, in reference to this premiss, hypothetical. 

There will be no confusion if we remember that when an Hypo- 

‘ thesis is spoken of as a scientific principle, it means that ele- 

ment that renders conclusions unconditional and un-hypothe- 

tical. 

§ 3. Three characteristics, then, are united in the conception 

‘of the Hypothesis: it is an appropriate principle; it asserts 
"existence or reality; and its necessity is deficient in evidence. 

From this last peculiarity of existential propositions, some mo- 

dern writers have maintained that the demonstrative sciences 
are hypothetical, not categorical.3 Kant maintains that the ex- 

istence of Space and Time are inevitably believed, and hence 
gives the mathematical sciences a categorical character. He 

considers that the want of evidence or subjective necessity in 

the Hypothesis of Natural Theology is an important objection 

against that science. But there is no apparent reason why a 

Being should not be possessed of necessary existence, though 

the necessity of its existence be not discoverable to the human 

mind. Aristotle merely observes that existential propositions 
vary in degrees of evidence.* 

§ 4. Arts will be founded on Definitions alone, not on Hypo- 

! Categorical and conditional are elvat Ou aird kai doxeiy avaynn.— 
opposed as dmAwe and 2 ioBécewc. Post. Anal. i. 10. 
Post, Anal. i. 22. 3 Dugald Stewart. 

See the distinction of categorical 4 7d yévocg py vroriPecOar elvar 
or absolute and hypothetical neces- av 9 pavepdy drt éariv’ ob yap opoi- 
sity. De Part. Anim. i. 1; also we dfAoy dre 6 dpiOude tore Kai Bre 
Physic. Ause. ii. 9. Oeppoy Kai Wvypdy.— Post. Anal. 
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theses: for the foundation of Productive reasoning is the con- 

ception of an end, which does not yet exist, but may exist if 

certain means are put into execution.1 So the result of Moral 

‘deliberation is a conditional conclusion ; it only asserts that a 

certain measure must be adopted if we wish to realize a certain 

end. It is the duty, however, of Moral Philosophy to show 

the possibility of this end, that is, not its actual, but its poten- 

tial existence ; which duty is performed when she establishes 

the freedom of the will. The will is the efficient cause by 

which the end may be realized; and the propositions which 

state its freedom may be regarded as the Ethical Hypothesis, 

asserting the potential existence of the Moral Good. 
§ 5. Besides the Absolute Hypothesis, there is a Relative 

Hypothesis which is susceptible of proof, and therefore is not a 

genuine first principle ;2 it is assumed, however, as a principle, 

because the person to whom it is addressed is willing to accept 

it without proof. This appears to be the sense in which Plato 

uses the word, when he calls the principles of all but the pri- 

mary science Hypotheses, meaning merely arbitrary points of 

departure, capable of deduction from higher principles.3 Under 

this head would come what Bacon has called the Axiomata 

Media. 
A primary law of any science can be analyzed into two ele- 

ments; one of which defines the character of an original power, 

and the other affirms its existence. Though the latter of these 

is, properly speaking, the Hypothesis, yet it is sometimes used 

to denote the whole truth ;4 in which case, perhaps, greater 

prominence is given to the existence of the subject-matter than 

to its essence. 

§ 6. The Aristotelian Hypothesis corresponds to what Mr. 

1 4 yap dpxy roig piv rd by roic § émiBdoec Te Kal 6ppac.—lbid. 20. 

6é 76 éodpevov—De Part. Anim. i. 1. Sid 7d py ir’ dpyiy avedOdyrag 

2 Post. Anal. i. 10. cxomweiy adr’ 2& srobicewy, vody 

3 rd piv puyy Snrety dvaynaterar ote toxery.—Ibid. 

8 brodécewy, rd 8 ad Erepov én’ Hy Otadexrucy Tac brobiceg dva- 

apxiv dvurd0eroy iovoa.—Rep. vi. povoa tx’ abriy riy dpxyy mopede- 

19. rat.—lIbid. vii. 18. 
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Mill has called the Collocation of Causes, which is explained in 

the following passages :— 

‘This leads us to a conception which we shall find of great 
importance in the interpretation of nature; that of a Perma- 

nent Cause, or original natural agent. There exist in nature a 

number of permanent causes, which have subsisted ever since 
the human race has been in existence, and for an indefinite and 

probably enormous length of time previous. The sun, the earth 

and planets, with their various constituents, air, water, and the 

other distinguishable substances, whether simple or compound, 

of which nature is made up, are such permanent causes ... We 

can give, scientifically speaking, no account of the origin of the 

permanent causes themselves. Why these particular natural 

agents existed originally and no others, or why they are com- 

mingled in such and such proportions, and distributed in such 

and such a manner throughout space, is a question we cannot 

answer... All phenomena, without exception, which begin to 

exist, that is, all except the primeval causes, are effects either 

immediate or remote of those primitive facts, or of some combi- 

nation of them... The whole of the phenomena of nature 

were therefore the necessary, or in other words, the uncondi- 

tional, consequences of the original collocation of the Perma- 

nent Causes.”—System of Logic, book iii. 5. 
“Tt is necessary here to remark, that in this resolution of the 

law of a complex effect, the laws of which it is compounded are 

not the only elements. It is resolved into the laws of the sepa- 

rate causes, together with the fact of their co-existence. The 

one is as essential an ingredient as the other; whether the ob- 

ject be to discover the law of the effect, or only to explain it. 

To deduce the laws of the heavenly motions, we require not 

only to know the law of a rectilineal and that of a gravitative 

force, but the existence of both these forces in the celestial 

regions, and even their relative amount. The complex laws of 

causation are thus resolved into two distinct kinds of elements: 

the one simpler laws of causation, the other (in the aptly se- 

lected language of Dr. Chalmers) collocations; the collocations 

consisting in the existence of certain agents or powers, in cer- 
tain circumstances of place and time.”—Book iii. 12. 

“ Derivative laws, therefore, do not depend solely upon the 
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ultimate laws into which they are resolvable: they mostly de- 

pend upon those ultimate laws and an ultimate fact; namely, 

the mode of co-existence of some of the original elements of 

the universe. The ultimate laws of causation might be the 

same as at present, and yet the derivative laws completely dif- 

ferent, if the causes co-existed in different proportions, or with 

any difference in those of their relations by which the effects 

are influenced.” —Book iii. 16. 

The ultimate laws of the Permanent causes assume, in the 

Aristotelian Logic, the form of Definitions: the ultimate fact of 

the existence of these causes, that gives an unconditional con- 

clusion, is expressed in the Hypothesis; both are called The- 

ses; and, combined with the developing Axioms, they are a 

sufficient basis of categorical science. 

What Mr. Mill has called a Postulate is the Hypothesis. 

See note to Post. Anal. ii. 7. 
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